Deactivation and
Decommissioning FocusArea

QUARTERLY REPORT — OCTOBER 1999

July — September 1999 Activities




On the Cover: clockwise from upper left.

Size Reduction Machine being demonstrated at the Savannah River Site 321 M LSDDP.

The Mega-Tech Blade Plunging Cutter is scheduled for demonstration in the LANL
LSDDP at the FIU-HCET.

Demonstrated at the Mound Plant to solidify tritiated pump oils, the NOCHAR®
Petro Bond is ahigh quality polimer specifically designed as a petroleum-based
liquid absorbant.

The Bosch 1 125VSRH, a 24-Volt, battery-operated, BE rotary hammer drill
was demonstrated in September of 1999 at the Idaho National Engineering and Environ-
mental Laboratory.



Thepurpose of thisdocument isto providean over-
view of the Deactivation and Decommissioning
(D&D) Focus Area and to update readers on the
program’s current activities. It presents a synopsis of
the current program status and recent accomplish-
ments, along with overviews of planned activities,
program issues, and opportunities. Quarterly reports
are distributed to U.S. Department of Energy (DOE)
headquarters and operations office managers, site per-
sonnel, site operating contractors, technology devel-
opers, principa investigators, regulators, and other
stakeholders. Issued in January, April, July, and Octo-
ber, the D& D quarterly reports summarize the activi-
ties of each preceding quarter. The D&D Update is
publishedinall other months, introducing new projects
and highlighting advancesin ongoing projects. Quar-
terly reports, monthly updates, and further informa-
tion about the D& D FocusArea(DDFA) arefound on
the World Wide Web at www.netl.doe.gov/dd. Tech-
nologiesare usually identified by their discrete track-
ing numberswithin the Technology Management Sys-
tem (TMS) operated by DOE's Office of Scienceand
Technology (OST). Providing access to information
about OST programs, technologies, and linkages to
EM problems, TMSisfound on the World Wide Web
at ost.em.doe.gov/tms’home/entry.asp.
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Savannah River LSDDP
Completes Final
Demonstration

The Size Reduction Machine (TMS
#2395) was demonstrated at the Savannah
River Site (SRS) Fuel Fabrication Facility
Deactivation LSDDP in the first week of
September. It was demonstrated on both
loose and overhead items. The loose items
consisted of standard and rolling chairs and
stainless steel carts. The overhead items
included aplant and instrument air system with
1¥%-in. carbon stedl schedule 40 piping, ¥4-in.
condensate piping, and an overhead lift rack
consigting of 3-in by 3-in angle, support rods,
and aunistrut trolley/rail system. Baseline
technologies used in comparison were a
gasoline powered hydraulic ResQ hand held
shear and standard hand held portable band
saw. Benefitsidentified from the demongtration
included similar speed in cuts’hour to the
baseline, less fatigue to operators, increased
safety by removing operator’s from harm’s
way, and faster cutting times for larger items
than the baseline. The Size Reduction Ma-
chine is a hydraulic shear mounted on a
manually moved platform. The platformisa
hydraulic/mechanical assist device that takes
the weight of the shear off the operator. This
device will shear items six inches below floor
level to 15 feet above, and will cut within two
inches of the wall or floor surface.
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Completion of this demonstration brings
the technology demonstration portion of the
SRS LSDDPto aclose. A tota of fivetech-
nol ogies were demonstrated. These technolo-
gies, besides the one discussed above, included
strippable coatings, TMS #2314; long-range
alphadetection, TMS#2382; dlectretion
chambers, TM S #2315; and portable x-ray
k-edge fluorescence, TMS #134. Thefina
portion of the SRS LSDDP will be the submittal
of the remaining innovative technology sum-
mary reports and the SRS LSDDP final report.

For more infor mation:
http: //mww.srs.gov
TMS #2200

Cecil May

Westinghouse Savannah River Company
803-725-5813

cecil.may@srs.gov

John Duda, DOE-NETL
304-285-4217
john.duda@netl.doe.gov

[ ]
HiGHLIGHTS

The Size Reduction Machine is a hydraulic
shear mounted on a manually moved platform.
The platform is a hydraulic/mechanical assist
device that takes the weight of the shear off

the operator.
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2.0

ProJecTt
SUMMARY
TABLE

July—September 1999 Activity

The following table summarizes the Technical Task Plans for the D& D Focus Area Core
Program and related Crosscutting and Industry Program contracts. Project descriptions follow
in subsections 2.1 through 2.5 and are organized by the work breakdown structure (WBS)
element listed here.

Project D&D WBS Project Name Page
Number Element
AL08DD2I Demonstrations and Large-Scale Demonstration: Los Alamos 6
Industry Approaches National Laboratory Transuranic Waste
OHO08DD2I Demonstrations and Large-Scale Demonstration: 7
Industry Approaches Mound Tritium Facilities
SR0O8DD2I Demonstrations and Large-Scale Demonstration: Savannah River 9
Industry Approaches Site 321-M Fuel Fabrication Facility
ID08DD2| Demonstrations and Large-Scale Demonstration: Idaho National 10
Industry Approaches Engineering and Environmental Laboratory
Fuel Storage Canals and Underwater
and Underground Facilities
RLOSDD2I Demonstrations and Canyon Disposition Initiative 12
Industry Approaches
DE-AC26-99  Demonstrations and 3-D Gamma Ray Imaging Technology 13
FT40555 Industry Approaches
DE-AC26-99  Demonstrations and Non-Intrusive Liquid Level Detection 13
FT40556 Industry Approaches
SRO9DD6 | Demonstrations and Highly Selective Nuclide Removal System— 14
Industry Approaches Accelerated Site Technology Deployment
OHI9DDé6I Demonstrations and Mobile Work Platform— I5
Industry Approaches Accelerated Site Technology Deployment
RLO9DDé6 | Demonstrations and Remote Size Reduction for 16
Industry Approaches Large Hot Cell Deactivation—
Accelerated Site Technology Deployment
NV09DD62 Demonstrations and Surface Contamination Monitor— 16
Industry Approaches Accelerated Site Technology Deployment
ALO8SD 10 Demonstrations and Los Alamos National Lab Decontamination 17
Industry Approaches and Volume Reduction System—
Accelerated Site Technology Deployment
NVO09DDé6| Demonstrations and Oversize Transuranic Waste Laser 18
Industry Approaches Cutting System, Nevada Test Site—
Accelerated Site Technology Deployment
OHI19DD62 Demonstrations and Personal Ice Cooling System— 18
Industry Approaches Accelerated Site Technology Deployment
IDO8SDI | Demonstrations and Integrated Decontamination & Decommissioning— 19
Industry Approaches Accelerated Site Technology Deployment
ID79DDé6| Demonstrations and Release of Concrete for Recycle 20
Industry Approaches from D&D Projects—
Accelerated Site Technology Deployment
(N=TL



Project D&D WBS Project Name Page
Number Element
CH39DDé63 Demonstrations and Deployment of Innovative Characterization 21
Industry Approaches Technologies and Implementation of the
MARSSIM Process at Radiologically Contaminated
Sites—Accelerated Site Technology Deployment
RFO9D2| Demonstrations and Rocky Flats Environmental Technology Site— 22
RFO8SD 10 Industry Approaches Accelerated Site Technology Deployment and
RFOSDD6 | the D&D Initiative
Demonstrations and Deactivation and Decommissioning Consortium 23
Industry Approaches
Multiple Demonstrations and Florida International University 25
Projects Industry Approaches
Multiple Demonstrations and AEA Technologies DDFA Projects 25
Projects Industry Approaches
CHI5C25] Facility Characterization Portable X-Ray, K-Edge Heavy-metal Detector 27
NVO05C253 Facility Characterization  Airborne and Ground-Based 28
Laser-Induced Fluorescence
DE-AC21-93  Facility Characterization = Three-Dimensional Integrated 29
MC30176 Characterization and Archiving System
DE-AR26-98 Facility Characterization  Fast Response Isotopic Alpha 30
FT 40365 Continuous Emissions Monitor
DE-AR2[-94 Facility Characterization Laser Ablation of contaminants from 32
MC30359 Concrete and Metal Surfaces
DE-AR26-98  Facility High Productivity Vacuum Blasting System 32
FT 40367 Decontamination
RL36DD22 Facility Dismantlement Demonstrations of Light-Aided Technologies 33
and Material Disposition  for Hanford D&D Projects
DE-AC21-93  Facility Dismantlement Advanced Technologies for Decontamination 34
MC30170 and Material Disposition and Conversion of Scrap Metal
DE-AR2[-93 Facility Dismantlement Asbestos Pipe-Insulation Removal System (BOA) 35
MC30362 and Material Disposition
Multiple Facility Dismantlement Robotics Crosscutting Program 36
Projects and Material Disposition
DE-AC21-93  Worker Safety/Other Advanced Worker Protection System 38
MC30178
DE-AR21-94  Worker Safety/Other Coherent Laser Vision System 38
MC31190
DE-AC21-93  Worker Safety/Other Protective Clothing Based on Permselective 39
MC30179 Membrane and Carbon Adsorption
DE-AR26-97  Worker Safety/Other Robot Task Space Analyzer 40
FT34314
FTO6IPOI Worker Safety/Other Integrated D&D Decision Analysis Tool 41
DE-AR26-98  Worker Safety/Other Modular Manipulator for Robotic Applications 42
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2.1

DEMONSTRATION
AND | NDUSTRY
APPROACHES

July—September 1999 Activity

LANL TRU Waste Character-
ization, Decontamination, and
Disposition LSDDP

Objective and Scope: The scope of this
LSDDP isto demonstrate improved or innova-
tive technologies for the characterization,
decontamination, segregation, volume reduc-
tion, packaging, and preparation of transuranic
(TRU) waste currently in storage at the Los
Alamos National Laboratory (LANL) dis-
posal facility at TA-54 and destined for
permanent disposal at the Waste Isolation
Pilot Plant (WIPP). LANL currently has
1,500 m?® of TRU waste in inventory—
313 plutonium-contaminated glove boxes
in a 24,000 ft? facility—and expects to
generate another 2,500 m® from ongoing
operations in coming years.

The LANL LSDDP selected five technolo-
giesfor demonstration in 1999. These five
technologies are the AeroGo air pallets, the
SAIC Vehicle and Cargo Inspection System
for RTR of crates, the Mobile Characteriza-
tion Services transportable X-Ray for RTR
of crates, the NUKEM RASP for sectioning
gloveboxes, and the Mega-Tech hydraulic
cutter.

Current Reporting Period Activities: The
first two demonstrations were executed in

June, both providing convincing information

on the desirability of the technologies. The
AeroGo air pallets proved to be the only
viable and accurate method for moving

and positioning the crates in the Large Item
Neutron Counter (LINC). Additional datawill
be obtained when the purchased air palets are
used. The VACIS Demonstration was success-
ful in proving that the gamma interrogation
techniques could identify the contents of the
crates. A total of 46 crates or other truckload

scans were taken during the demonstration
showing excellent identification of equip-
ment, filters, and dense trash.

The third demonstration, for an X-Ray
interrogation of crates, is under subcontract
and project plans are well underway. The
demonstration location has been selected
and the Health and Safety Plan isin review.
A fourth demonstration, Mega-Tech cutting
of glovebox legs, is planned for a demonstra-
tion in the middle of September 1999.

Activities planned for the next two months
are to complete the AeroGo demonstration
and initiate the reporting, to complete the
VACIS vehicle and cargo inspection system
Innovative Technology Summary Report,
to execute the demonstration of the Mobile
Characterization System large crate X-Ray
system, and to execute the Mega-Tech
demonstration of hydraulic glovebox leg
cutting. The Mega-Tech demonstration and
completion of the AeroGo demonstration will
be carried out in late September. The Mobile
Characterization System demonstration will
bein early October.

Due to the inadequate fire protection at
TA-54, radiological work will be transferred
to a permanent structure that is currently
being built. In the interim, al demo’s associ-
ated with the LANL LSDDP will be post-
poned. Once the permanent building is
complete demonstrations will resume.

Bottom view of the AeroGo pad at the LANL LSDDP.

For more information:

http: //mww-emtd.lanl.gov/
LSDDP/DDtech.html

TMS #2203

Jim Orban, DOE-Albuquerque
505-845-4421
jorban@doeal .gov
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Seve Bossart, DOE-NETL
304-285-4643
steven.bossart@netl.doe.gov

Mound Tritium D&D LSDDP

Objective and Scope: The Mound Plant
in Miamisburg, Ohio began operationsin
1948. The site’s mission, originally to fabri-
cate the neutron initiator for the atomic bomb,
expanded to include research, development,

and production of numerous nuclear and
non-nuclear weapons components, produc-
tion of radioisotopically fueled thermoel ec-
tric generators, and surveillance of nuclear
weapons components.

The objective of the Mound Tritium
D&D LSDDPisto identify, demonstrate,
and evaluate innovative technol ogies appli-
cable to the decontamination and decommis-
sioning (D& D) of tritium facilities. D&D of
Mound’s surplus tritium facilities, the T and
R/SW Buildings, provides a unique opportu-
nity to compare, evaluate, and eventually
execute innovative D& D technologies
alongside baseline technologies in an ongoing
project. The Mound LSDDPwill identify and
explore methods to improve worker safety
while achieving cost and schedule savings.
The project is expected to identify technolo-
gies that, when implemented in the Mound

=n

LSDDP, will produce significant savings on
the $57.8 million baseline. The results and
successes of this demonstration project will
benefit similar DOE facilities and projects.

The Technical (T) Building is an under-
ground reinforced-concrete structure built
in 1948 for the purification of polonium-210
used in nuclear weaponsinitiators. Later the
facility was used to extract other radionu-
clides, house the plutonium verification
facility, and store TRU materials. Facilities
large enough to handle multikilogram quanti-
ties of tritium were added to the building.
Current plans are to decontaminate T Build-
ing to potentially allow unrestricted public
reuse by the year 2003. The SW Complex
and one corridor of roomsin the adjacent
R Building form the SW/R Complex. Four
types of operations have been performed in
these facilities to support nuclear weapons
programs using tritium: component devel op-
ment, component evaluation operations,
tritium recovery, and material analysis. To
meet DOE’'s vision of completing the envi-
ronmental restoration of the site by 2005, the
SWIR Tritium Facilities will be demolished,
and contamination beneath the building will
be removed.

It is anticipated that innovative technolo-
gies will be applied to the following decon-
tamination tasks:

1. tritium-contaminated gloveboxes
. tritium characterization techniques
. productivity improvement technologies
. tritium specialties decontamination

. mixed waste treatment and disposal
. tritiated water treatment

. contaminated water plume under
SW building

9. miscellaneous rad/non-rad traditional
building materials disposition

The Mound LSDDP IC Team includes
Babcock & Wilcox of Ohio, Lawrence
Livermore Laboratory (LLNL), British
Nuclear Fuels Limited (BNFL), Foster
Wheeler, IT Corp, LANL, Westinghouse
Savannah River, Princeton Plasma Physics
Laboratory (PPPL) and Florida International
University.

2
3
4
5. piping system removal and disposition
6
7
8

7
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The Lumi-Scint 1000 Portable
Liquid Scintillation Counter

July—September 1999 Activity

Current Reporting Period Activities:
In the third quarter of 1999, this project
completed the three demonstrations that were
initiated in the previous quarter. Thefirst of
these demonstrations was of the Lumi-Scint
1000 Portable Liquid Scintillation Counter.
The Lumi-Scint 1000 Portable Liquid Scintil-
lation Counter is a portable version of the
baseline liquid scintillation counter that can
be easily transported to survey field sites. A
dry smear of a 100 square centimeter area of
asurface, in this case a tritium-contaminated
surface, istaken and placed directly into avial
containing aliquid scintillation “ cocktail.” The
via isthen placed in the Lumi-Scint 2000 for
immediate counting, eliminating the need to
transfer the smears to alaboratory for measure-
ment by alarge immobile liquid scintillation
counter. The Lumi-Scint technology proved
very easy to use for detection of tritium on
contaminated surfaces during demonstration.
The technology proved to be accurate for
counting the beta activity produced from tritium
for large variations of activity. Use of asingle
photo multiplier tube presented no problems
for using the ingtrument for measuring tritium.
The Lumi-Scint tracked consistently againgt the
basaline contamination swipe readings over the
course of the demonstration. The instrument
saved time when used for non-routine surveys
monitoring. Radiologica Control Technician's
feedback about the quick turn-around time,
portability, and ease of use was very positive.
By taking the Lumi-Scint to the source of
activity, the user can obtain asignificant re-
ductionintimeand
labor requirements
over the basdine
technology.

The second
demonstration
completed during
the third quarter
was the Water-
works SP-400.
Waterworks
SP-400isa
polymer-based
absorbent that can
be used to solidify
agueous waste. It
issimilar to other
polymer-based

absorbents that offer benefits over traditional
solidification agents such as cement or the
Mound facility basdline solidification agent
Aquaset. Benefitsinclude ahigh liquid to
absorbent ratio, no mechanical mixing is
required to promote the absorption process,
thereislittle to no volume increase in the
waste form after addition of the absorbent,
and avery high retention in the form of the
gel-like materia. The Waterworks SP-400
was demonstrated at the WD Building Addi-
tion Room 110 to demonstrate its absorbent
propertiesin solidifying tritiated water.

A tota of five 55 gallon drums of wastewa:
ter using the polymer were prepared along
with four drums using the Aquaset material.
With the baseline absorbent, four 50-pound
bags of Aquaset are added to 40 gallons of
water in the 55-galon drum. The Waterworks
SP-400 is able to immobilize water at a
relatively high weight ratio of water to
absorbent. Earlier phases of this demonstra-
tion using non-radioactive water identified a
weight ratio of 50:1 as a conservative formu-
lation. With this ratio, the Waterworks was
able to immobilize 53 gallons of water per
55-gallon drum with only 8.8 pounds of
Waterworks crystals. The labor costs for
the respective operations are about the same
although the operators were enthused about
adding 8+ pounds of absorbent instead of
having to manually handle four 50-pound
bags to accomplish the same task. The cost
of the absorbent per gallon of water absorbed
favors the polymer by nearly 4 to 1.

The NOCHAR Petrobond® demonstration
for solidification of tritium-contaminated pump
oils has been completed. NOCHAR
Petrobond® crystals are a high-quality polymer
offered by NOCHARE®, Inc., of Indianapalis,
Indiana, and are specificaly designed asa
petroleum-based liquid absorbent. The ability
to absorb liquids has been around for many
years, but has never been considered as an
acceptable solidification platform because
absorbed volumes were high and subject to
separation. The Petro-bond® absorbs very
quickly with little inrease in volume. The
Petro Bond can be used for free-liquid control
in storage, transport, and disposal of low-leve
radioactive waste. The Mound demongtration
was conducted in three phases with non-
radioactive RCRA oil used in a number of
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bench tests during Phase I, clean oil as
adapted to aDOT certified shipping package
in phase 11, and tritium contaminated RCRA
oil solidified in a22 gallon DOT shipping
container in phase l11. In all phases of the
demonstration, the agent formed an accept-
able solidified mass with RCRA waste oils.
The Toxicity Characteristics L eaching Proce-
dure (TCLP) values were found to be several
magnitudes below buria site limits on speci-
fied metals. The product proved very easy to
use and required no agitation or mixing, thus
facilitating safety and As Low As Reasonably
Possible (ALARA). The material absorbed the
six gallons of oil used in the demonstration
within one hour, providing a quick and
efficient solidification agent. In arestrictive
environment that will not allow for mixing
and/or other typical solidification steps, this
technology would prove to beideal. The
product proved to be safe, easy to use, and
cost effective and has the potential to pro-
duce considerable savings over other dis-
posal options.

For more information:
http: //mmw.doe-md.gov/I sdd/I sdd.htm
TMS #2201

Mark Mintz, Project Manager
5104228394
mintz1@lInl.gov

Harold Shoemaker, DOE-NETL
304-285-4751
harol d.shoemaker @netl .doe.gov
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321-M Fuel Fabrication Facility
Deactivation LSDDP

Objective and Scope: The deactiva-
tion of Savannah River Site’s 321-M Fuel
Fabrication Facility isthe first LSDDP the
Deactivation and Decommissioning Focus
Area (DDFA) is sponsoring with the Office
of Nuclear Material and Facility Stabiliza-
tion. This 60,000-ft facility currently has
small quantities of highly enriched uranium
reactor fuel material that requires special
control and accountability. Once the mate-
rial isremoved and the deactivation is
complete, the facility will be much less
expensive to maintain. Five innovative
and improved technologies will be demon-
strated in key areas, including characteriza-
tion, decontamination, dismantlement, and
waste management. The potential cost
savings and mortgage reductions are
estimated to be $20 million.

The IC Team for this project includes
representatives from Florida International
University, the U.S. Army Corps of Engi-
neers, Duke Engineering and Services,
Westinghouse Savannah River Company,
and Bechtel National-Oak Ridge.

Status and Accomplishments: The
following technol ogies have been demon-
strated as part of the SRS 321-M Fuel Fabri-
cation Facility Deactivation LSDDP.

» Long-Range Alpha Detector (TMS #2382)

» X-Ray K-Edge Heavy Metal Detection
System (TMS #134)

 Strippable Coatings (TMS #2314)
* Size Reduction Machine (TM S #2395)
 Electret lon Chamber (TM S #2315)
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Current Reporting Period Activities:
The Savannah River Site completed its final
technology demonstration this quarter
(See Highlight in Section 1.0).

For more infor mation:
http: //www.srs.gov
TMS #2200

Cecil May

Westinghouse Savannah River Company
803-725-5813

cecil.may@srs.gov

John Duda, DOE-NETL
304-285-4217
john.duda@netl.doe.gov

INEEL Fuel Storage Canals and
Associated Facilities LSDDP

Objective
and Scope: The
Idaho National
Engineering and
Environmental
Laboratory
(INEEL) Fuel
Storage Canals
and Associated
FacilitiesLSDDP
isled by an IC Team consisting of Parsons
Engineering, BNFL, Lockheed Martin Idaho
Technologies Company, TLG Engineering,
Florida International University, and Idaho
State University. This LSDDP will utilize
funding, technologies, and expertise from
the Offices of Environmental Restoration,
Science and Technology, and Nuclear Mate-
rial and Facility Stabilization; industries;
universities; and the international community.

The project includes the following areas:

» Test Reactor Area (TRA)-660, housing
two underwater research reactors, the
Advanced Reactor Measurement Facility
and the Coupled Fast Reactivity Measure-
ment Facility with a 30,000-gal intercon-
necting water canal that was sometimes
used for fuel storage. These facilities were
utilized for reactivity insertion experiments
that were later scaled up for experiment
design in larger reactors. The two reactors

10

achieved criticality in 1960 and 1962,
respectively. Neither has operated since
February 1991. Contamination includes
radioactive elements, lead, and chromium.

» TRAFilter Pit system, consisting of five
structures containing large filters associated
with test reactor operations. The facilities
are contaminated with lead, radioisotopes,
and deteriorating asbestos. Thefilters are
located in restricted entry pits, and work
will have to be done remotely and in
confined spaces.

» Test Area North (TAN)-620 Initial Engine
Test Control Room, a massive underground,
shielded, heavily reinforced concrete
structure that served as the control center
for the engine tests in the Aircraft Nuclear
Propulsion Program conducted at the
INEEL in the late 1950’s and 1960’s.
Contamination includes asbestos, mercury,
lead, and some potential radiation.

Eleven to 18 innovative and improved
technologies will be demonstrated in the
areas of underwater inspection, characteriza-
tion, and dismantlement; inspection, charac-
terization, and dismantlement in restricted
spaces; recycle of materials from D&D
activities; removal of loose radiological
contamination on walls, floors, piping,
and equipment; removal of fixed radiological
contamination on concrete; tank, vessel, and
piping decontamination; lead plate radiol ogi-
cal decontamination; and high-radiation
exposure fields.

ThisLSDDPisahigh priority for the DOE/
Commercia Nuclear Utilities D&D Consor-
tium, with demonstrated technologies having
deployment opportunitiesin the nuclear utility
market through the consortium. Resulting
deployments throughout the DOE complex
alone could generate a potential cost savings
and mortgage reduction of $20 million.

Current Reporting Period Activities:
At the close of fiscal year 1999, the IC Team
had selected atotal of 21 technologies for
demonstration from 135 technol ogies screened.
These are remote underwater characterization
systems (RUCS) for reactor pool inspections;
soft-sided containers for disposal of low-level
D& D waste; an automatic locking scaffolding
system; alead paint analyzer; a Robotic
Climber with a scabbler (En-Vac); an Alloy
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Analyzer; a PCB Analyzer; an Electromag-
netic Radiography (EMR) instrument; a
Portable Safety Monitor (PSM); an In-Situ
Object Counting System for “free release” of
decontaminated areas (IFR); a Copper Wire
Recycle System; Paint Scaler; Global
Positioning Radiometric Scanner (GPRS);
Electro-Chemica Decontamination System
named CY GNUS; 3-Dimensional Surface
Mapping System called 3D UKRobotics;
Roughing Filter Technology by Advanced
Nuclear Pre-Filter (ANAP); and Integrated
Vertical and Overhead Decontamination
System (IVODS). Three technologies that
were once approved for demonstration were
cancelled due to scheduling or budgetary
constraints and one technology that was
approved for demonstration was combined
with an already approved technology
(En-Vac Corner Scabbler with En-Vac
Wall Scabbler) for a current total of 17
technologies that are planned to be demon-
strated or have been demonstrated during
the INEEL LSDDP.

Of these, eight have been demonstrated
and nine are planned to be demonstrated in
fiscal year 2000. The RUCS was demon-
strated in August 1998 and has been de-
ployed at an additional application at
INEEL. The soft-sided containers were
demonstrated from August 1998 through
January 1999. The soft-side containers are
now being deployed at all D&D sites at
INEEL and are now considered baseline
technology. The lead paint analyzer was
demonstrated on February 9, 1999. The
automatic locking scaffold system was
demonstrated from January 18, 1999 to
April 9, 1999. This technology has now
been deployed at a number of sites at
INEEL. The EMR demonstration was
completed on June 28, 1999, and the Alloy
Analyzer demonstration was completed on
June 29, 1999. The PCB Analyzer demon-
stration was started on June 2, 1999, with
the collection of samples for both the
baseline and new technologies.

The Paint Scaler Technology was demon-
strated September 22, 1999, and the GPRS
was demonstrated on September 29, 1999.
The Paint Scaler Technology obtained
samples 5 times faster than the baseline
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technology. The INEEL workers plan to
continue using the Paint Scaler to obtain
paint samples. The GPRS was used to
provide 100 percent coverage of gamma
radiation characterization of large areas
such as contaminated soils around a facility.
The detection equipment is mounted on
four-wheel drive HUMV and includes a
global positioning system, computer and
software, and two plastic scintillators. The
system provides radiometric data (in counts
per second), geographical data (latitude and
longitude), altitude, and time. The baseline
is gridded hand-held surveys. The demon-
stration took place over an old trench where
alightly contaminated stack was filled and
covered with soil as aradiological barrier.
The area was surveyed with the baseline
and considered to be within release limits.
When the GPRS went over the same area

it identified an area of subsidence with
slightly elevated radiation levels above
background. As aresult of this demonstra-
tion that area will be backfilled and resur-
veyed. The IC Team is actively pursuing
additional technologies for demonstration
for fiscal year 2000.

For more information:
http://id.inel .gov/lsddp/
TMS #2202

Andy Mikkola, DOE-ID
208-526-0725
mikkolaw@inel.gov

Dick Meservey, LMITCO
208-526-1834
rhm@inel.gov

Seve Bossart, DOE-NETL
304-285-4643
steven.bossart@netl.doe.gov
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Canyon Disposition Initiative

Objective and Scope: The Hanford
Canyon Disposition Initiative (CDI) Project
is acollaborative project that includes
participation across the DOE Office of
Environmental Management (EM). Partici-
pating EM offices include the Office of
Waste Management, the Office of Environ-
mental Restoration, the Office of Science
and Technology, and the Office of Nuclear
Material and Facility Stabilization. This
partnership is driven by the broad and
significant impact that decisions made
on the disposition of the canyons will
have to all of these programs.

The CDI Project is evaluating the feasi-
bility of using the five chemical processing
facilities (canyons) as assets for disposal
of low-level wastes, instead of a mortgage
liability to the Environmental Restoration
(ER) Program. The U Plant facility is being
used as a pilot for this evaluation. The U. S.
DOE, Richland Operations Office (RL) ER
Program signed an Agreement in Principle
with the regulators at the beginning of
FY 1997, to conduct the evaluation for
the disposition alternatives for the canyon
facilities. In 1996, a Canyon Task Team
of personnel from RL, the U.S. Environmen-
tal Protection Agency, and the Washington
State Department of Ecology(known as the
Tri-Parties) conducted a series of workshops
to identify an approach for the long-term
disposition of the five main processing
facilitiesin the 200 Area (B Plant, T Plant,
U Plant, Plutonium Uranium Extraction
Facility, and the Reduction Oxidation Plant)
at the Hanford Site. The assessment made
by the Canyon Task Team centered on the
possibilities of removing the processing
facilities, leaving all or part of the facilities
in place and identifying alternative beneficial
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uses for the facilities. The team concluded
that the technical approach for dispositioning
any of the facilities could be bounded by the
following six aternatives:

* Alternative 0: No Action
Alternative 1: Full Removal and Disposal

» Alternative 2; Decontaminate and Leave
in Place

» Alternative 3: Entombment with Interna
Waste Disposal

» Alternative 4: Entombment with Internal/
External Waste Disposal

» Alternative 5: Close in-Place—Standing
Structure

» Alternative 6: Close in-Place—Collapsed
Structure

The Record of Decision for the 221-U
Facility will generate regulatory and technical
precedence for future disposition of the other
four remaining processing facilities.

Current Reporting Period Activi-
ties: A Liquid Detection vendor was se-
lected (Infrared) in past reporting periods
and began and completed their fieldwork.
After comprehensively analyzing data
collected during the initial two weeks
of the demonstration, Infrared returned
and completed their full scope of work.
The Infrared images to determine liquid
levelsin tanks and piping systems are
being analyzed and incorporated into an
Innovative Technology Summary Report.

AIL Systems, Inc. completed the demon-
stration of the new 3-D gamma and visual
imaging system. The equipment was used
on the canyon deck and inside several
process cells. Images were captured at
various aspect angles and are being ren-
dered in 3 dimensions.

In August and September 1999, the project
deployed the Andros robot in the railroad
tunnel within the 221-U facility. This deploy-
ment was an operational test of the Andros
vehicle in preparation for the more difficult
characterization of the 750-ft. ventilation
tunnel located in the 221-U facility. Access
to the tunnel is through a 3-foot by 3-foot
chimney, which requires the robot to curl up
and then extend its arm and equipment once
inside the tunnel. The Andros robot was
successfully deployed on Wednesday, Septem-
ber 8, 1999. The robot, equipped with two
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cameraand lighting systems, a gross gamma
detector, smear sample pads, and two gamma
spectroscopy sensors was lowered by crane
into the tunnel. Two additional camera and
lighting systems were deployed into the tunnel
on the robot’slifting platform. The robot spent
more than five hoursin the tunnel and traveled
the length of the 750-foot tunnel collecting
detailed video of the structure, smear samples,
and radiation readings. The robot was success-
fully removed from the tunnel and was not
severely contaminated. The robot will, there-
fore, be available for future missions. No
obstructions or visual structura problems
were identified in the tunnel.

3-D Gamma Ray | maging Technology

Objective and Scope: The objective
of the Phase | effort isto comprehensively
demonstrate an improved 3-D Visual and
Gammalmaging System, as part of the Canyon
Disposition Initiative (CDI) characterization
project. Demongtration of the 3-D systemisto
be of sufficient scope such that definitive data/
information will be generated to thoroughly
compare the technical performance, cost, and
other benefits of the system [3-D] to other
visual and gamma imaging technologies/
systems. Results of the technology demonstra-
tion are to be succinctly reported and widely
communicated throughout the DOE complex.
The ultimate goals of this effort are: (1) to
support the characterization project objectives
of the CDI, and (2) to facilitate deployment of
3-D Visua and Gamma Imaging technology.

The objective of the Phase Il effort isto
perform actual characterization-related D& D
of contaminated facilities in the DOE com-
plex, and describe the potential deployment
services to be completed.

Current Reporting Period Activities:
TheAlL PHOTOMODELER™ 3D Visua and
Gamma-Ray Imaging System was successfully
demondtrated at the Hanford Site 221-U facility
as part of the CDI. Measurements were taken
of canyon equipment from several viewing
directions using the PHOTO-MODELER
camera. The combined radiation and visua
date were rendered as 3-D drawings that allow
the user to view the representation from any
angle. The gamma-ray sources are color-coded
to represent the radiation intengities. The known

coordinates and intengities of the sources allow
calculations of dose estimatesto be performed
for any position relative to canyon equipment.
These positiona and intensity data allow better
dose mapping in the canyon area that should
improve planning decision-making, with
respect to the goals of the CDI.

For more information:
TMS #2402
Harvey Kreisberg, AlL Systems, Inc.

John Duda, DOE-NETL
304-285-4217
john.duda@netl.doe.gov

Demonstration of the Infrared-based Liquid Level Detection
(LLD) technology as part of the Canyon Disposition Initiative.

Non-Intrusive Liquid Level Detection

Objective and Scope: The objective
of the Phase | effort isto demonstrate a Non-
Intrusive Liquid Level Detection Technology
(NLLDT) as part of the Canyon Disposition
Initiative (CDI) characterization program.
Demonstration of the NLLDT systemisto
be of sufficient scope such that definitive
data/information are generated to thoroughly
compare the technical performance, cost, and
other benefits of the system to Hanford's
baseline technol ogies/methods for detecting
liquid levelsin tanks and other vessels, and
in piping systems. Results of the technology
demonstration are to be succinctly reported
and widely communicated throughout the
DOE complex, and beyond. The ultimate goals
are of thiseffort are: (1) to support the charac-
terization project objectives of the CDI, and
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(2) to acilitate deployment of the NLLDT—
should the system prove advantageous.

The object of the Phase |1 effort isto
perform actual characterization-related D& D
of contaminated facilities in the DOE com-
plex, and describes the potential deployment
services to be completed.

Current Reporting Period Activities:
Demonstration of the technology was recently
completed at the 221-U facility at the Hanford
site, as part of the CDI project. The NLLDT
employsinfrared cameras to detect very small
temperature variations in materials. Subse-
guently, the emitted heat is converted into
avisible dynamic TV-like picture (thermo-
gram). For decommissioning projects,
the NLLDT can be used to remotely locate
liquidsin vessels and piping systems, while
providing optimum safety for workers.
Mobilization/setup of the NLLDT is more
than an order of magnitude faster than the
baseline method of physical inspection/
hot-tapping, and it costs from 5 to 10 times
less that than the baseline technol ogy.

For more information
on Non-Intrusive Liquid Level Detection:

TMS #2403

V. Jerry Gamroth, Infrared Inc.
775-827-2440
jerryg@infrared.com

John Duda, DOE-NETL
304-285-4217
john.duda@netl.doe.gov

For more information
on the Canyon Disposition Initiative:

http: //www.bhi-erc.com/canyon/
canyon.htm

TMS#2178

Kim Koegler, BHI
509-372-9294
Kjkoele@bhi-erc.com

John Duda, DOE-NETL
304-285-4217
john.duda@netl.doe.gov

John Sands, DOE-Richland
509-372-2282
john_p_sands@rl.gov

Highly Selective Nuclide Removal
System—Accelerated Site
Technology Deployment

Objective and Scope: In 1992, the last
of thefive U.S. Department of Energy pro-
duction reactors at Savannah River Site (SRS)
was placed into shutdown mode, with no
intention to restart. With this action, the site
entered into an extensive deactivation and
long-term surveillance and maintenance life-
cycle phase of these facilities. The integrity
of the aging facilities has become a concern
in recent years. Large volumes of contami-
nated water exist at some of these facilities at
SRS (for example, fuel storage, and disassem-
bly basins). Treatment of this water requires
removal of the water from the basin and
shipment to the F and H Area Effluent Treat-
ment Facility (ETF). A technology that is
cost-effective and safe is needed to process
the basin waters on location and selectively
remove radioactive materials without trans-
porting the water to the ETF. The technology
must reduce targeted nuclides to near DOE
release limits and condition the water for
direct release. Efforts to address these con-
cerns have been initiated under the current
funding for reactor monitoring and are being
incorporated into the overall facility deactiva-
tion, decontamination and decommissioning
planning strategy. With the uncertainty of the
basin integrity over time, atechnology that
can remove radioactive contamination from
the basin water while minimizing secondary
waste generation is essential to the success
of the deactivation of the DOE reactor basins.

The Savannah River Site Accelerated Site
Technology Deployment will deploy an
innovative, highly effective water treatment
system to remove selected radionuclides
from millions of gallons of water. Overall,
deactivation and decommissioning life-cycle
costs are expected to be significantly lowered
via deployment of the technology.

Status and Accomplishments: Deploy-
ment of the NURES technology by Selion
Technologies Inc., a selective and highly
efficient ion exchange technology will remove
cesium-137 (Cs-137) and strontium-90 (Sr-90)
from over 5 million gallons of the R-Reactor
Disassembly Basin water, while drastically
reducing secondary waste volumes. This
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deployment will beitsfirst at a DOE site, but
additional deployments are anticipated, since
the equipment can readily be relocated. Savan-
nah River will also partner with the 3M Com-
pany with a deployment of their highly sdlective
Cs-137 ion-exchange remova system. The 3M
technology, (a membrane support system
known as EMPORE) will also be deployed
in the R-Reactor Disassembly Basin to
remove Cs-137 and Sr-90.

To date, a deployment plan has been
prepared and deployment of both the 3M
and NURES technology is expected in FY
2000. The 3M EMPORE membrane system
ison site at SRS and undergoing system
checks prior to installation at R-Basin.
Deployment of the 3M EMPORE system
is expected in the first quarter of FY 2000.

For more information:

TMS #2937

John Pickett

Westinghouse Savannah River Company
803-725—- 3838

john.picket@ srs.gov

John Duda, DOE-NETL
304-285-4217
john.duda@netl.doe.gov

Mobile Work Platform—
Accelerated Site Technology
Deployment

Objective and Scope: ThisSASTD
project involves a partnership between the
Fernald Environmental Management Project
(FEMP) and Idaho National Environmental
and Engineering Laboratory (INEEL) to
purchase and deploy a Mobile Work Platform
(MWP) at Fernald and Idaho and potentialy
a other DOE Sites including Hanford, Rocky
Flats, and the Savannah River Site.

Five mgjor complexes Plants 7, 4, 1,
Boiler, and 9 at the FEMP site have been
successfully decontaminated and decommis-
sioned (D& D) during the course of ongoing
environmental restoration activities pursuant
to the Comprehensive Environmental
Response, Compensation and Liability Act
(CERCLA). Major complexes, (Plant 2,
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Plant 8, and the Pilot Plant) will undergo
D&D activitiesin FY 2001 and FY 2002.
In addition to the FEMP facilities, the INEEL
Test AreaNorth - Building 616 has also been
identified as a deployment location.

To address the Sites' needs, Fernald and
Idaho will develop a common specification
and then purchase a MWP that satisfies both
Sites' needs.

Status and Accomplishments: While
the FEMP achieved cost and schedule im-
provements with each successive D& D
project, the D& D of the major projects were
expensive and labor intensive. Of particular
concern during past, present and future D&D
projects is the removal of “process’ piping.
Removal of process piping presents two
concerns. The first is a personnel safety
concern. The workers, impaired by several
layers of persond protective clothing and afull
face respirator, have to handle power toolswhile
working off the ground on ladders, scaffolding
and/or man-lifts. The second concern isthe
close proximity, within inches, that the workers
have to be to a radiation/contamination source
(process pipe). This concern has been formally
documented at the FEMP by the Site Technol -
ogy Coordination Group (STCG), Need
Number OH-F010, “ Safe and Efficient
Process Piping and Conduit Dismantle-
ment.” Thisisthe highest priority of
Fernald’s documented D& D needs. Use
of aMWP will remove the workers from
the immediate industrial hazard and radia-
tion/contamination zone, which will signifi-
cantly increasing the safety of the pipe/
conduit removal process.

A Deployment Plan has been written and
issued. Detailed requirements and specifica-
tions are being developed. Operator training
and initial deployment will be completed by
the end of FY00.

For more information:

Larry Sebbins, Fluor Daniel Fernald
513-648-4785
Larry.Sebbins@fernald.gov

Jane Powell, DOE-NETL
304-285-4687
jane.powell @netl .doe.gov
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Remote Size Reduction for
Large Hot Cell Deactivation—
Accelerated Site Technology
Deployment

Objective and Scope: The 324 Building,
|ocated at the Hanford Site near Richland,
Washington, is being deactivated to meet state
and federal clean up commitments. The 324
Building has severa highly radioactive tanks,
tank vaults, piping, and large hot cells contain-
ing complex chemical processing equipment.
To meet the clean up commitments, thereis
aneed to deploy more rapid and remote size-
reduction, debris collection and removal,
characterization, and decontamination meth-
ods. Readily deployable deactivation methods
that reduce worker exposure, secondary waste
generation, costs, and risks are also needed.
Deployment of aremote/robot work platform
in the 324 B-Cell with full reach capabilities
will significantly accelerate work tasks;
eliminate the need for multiple, specialized
tool design and procurement; and reduce the
overall program risks.

The Hanford Site ASTD project will
fund the deployment of arobot work
platform to support 324 B-Cell clean up
activities. Through this project, Hanford
will procure and deploy a remote/robot
work platform that is positioned with an
overhead crane to perform deactivation
activities. Following B-Cell cleanup, the
work platform will be deployable for other
324 and Hanford site cleanup missions.

Status and Accomplishments: A
crane-supported remote/robot work platform
that can perform deactivation tasksin a
radioactive environment is required. Tasks
will include metal cutting, debrisretrieval
and packaging, small equipment relocation,
floor cleaning, visual inspection, characteriza-
tion, and decontamination activities. Use of
this remote/robot work platform will reduce
worker exposure and programmeatic risk, and
provide project cost and schedule savings.

A Deployment Plan has been written and
issued. Detailed requirements and specifica-
tions are being developed and arequest for
proposal has been sent out. Platform delivery
is expected in FY 00. Installation, operator
training, and initial deployment will be com-
pleted by the end of FY 00. Critical response
dates are asfollows:
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— Last date to submit written questions—
November 5, 1999

— Vendor responses (proposals) due —
November 19, 1999

— Anticipated contract award—on or about
December 17, 1999.

For more information:

Esnest Bitten — BWHC
509-376-0709
ernest_j_earnie_bitten@rl.gov

John Duda, DOE-NETL
304-285-4217
john.duda@netl.doe.gov

Surface Contamination Monitor—
Accelerated Site Technology
Deployment

Objective and Scope: The objective
and scope of this Nevada Test Site (NTS),
Accelerated Site Technology Deployment
(ASTD) project isto deploy a Surface
Contamination Monitor and Survey Infor-
mation Management System (SCM/SIMYS)
from Shonka Research Associates (SRA).
The SCM/SIMS will be deployed at the
Test Cell C facility, which was used for
testing nuclear rocket reactors. The facility
has a large exterior concrete pad and in-
terior floor spacing requiring survey. The
SCM/SIMS will be used for the character-
ization of concrete floorsin order to expe-
dite survey and closure at areduced cost
and risk. Use of SCM/SIMS is expected
to be extremely beneficial in characterizing
the Test Cell C facility, and is expected to
be deployed at other NTS facilities includ-
ing the Pluto facility.

Status and Accomplishments: NTS
developed its Project Execution Plan and
Field Instructions in anticipation of the survey
effort. A contract was also let to Millennium
Services to deploy the SCM/SIM S during the
third week of October 1999. The deployment
is scheduled to coincide with the Technology
Information Exchange (TIE) conferencein
Las Vegas, and is planned as part of the D&D
field trip for conference attendees.
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For more infor mation:

Dave Hippensteel, DOE-NV
702-295-1467
hi ppensteel @nv.doe.gov

John Duda, DOE-NETL
304-285-4217
john.duda@netl.doe.gov

Los Alamos National Lab (DVRS)
— Accelerated Site Technology
Deployment

Objective and Scope: In cooperation
with DOE/EM/OST (EM-50), the DOE-
Albuguerque Field Office has assembled a
team to resolve the DOE complex-wide
problem of oversized metallic TRU waste
disposal. Their mission, being to provide
advanced proven technology in pursuit of
OST and the Accelerated Site Technology
Deployment (ASTD) goals, the team will
deploy afully integrated relocateable Decon-
tamination and Volume Reduction System
(DVRYS) initially at Los Alamos National
Laboratory (LANL) and ultimately at other DOE
stes. The Albuquerque DVRS Indudtrial team
consists of representatives from the DOE
LosAlamos Area Office (LAAO) and Los
Alamos National Laboratory with prime
contractor Nuclear Fuel Services, Inc., its
subcontractors BNFL Instruments, Inc.,
MAC Corporation, Merrick and Co., and
NFS-Radiation Protection Services, Inc.,
an affiliate company of NFS, Inc.

The DV RS has been deployed success-
fully in a multijurisdictional regulatory
environment at the Nuclear Fuel Services-
Naval Fuel Fabricating Facility in Erwin,
Tennessee, where more than 680 m? of
TRU waste were processed. After process-
ing, the TRU waste was shipped to Oak
Ridge National Laboratory for interim
storage, eventually recovering, packaging,
and returning to DOE more than 8 kilograms
of plutonium and 38 kilograms of uranium.

Providing the capahility to process and
dispose of approximately 2400 m® of over-
sized metallic TRU waste currently in storage
at TA-54 at Los Alamos within a substantially
reduced operating period, the Albuquergque
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DVRS Industrial Partners will deliver the
system to Los Alamos under a guaranteed
fixed-price contract, ready for installation
and operation 12 months after receipt of
contract award. The majority of thisTRU
waste (currently non-certifiable in its present
packaging configuration) will be processed to
Low Level Waste, and thus, cost effectively
be compacted and disposed of onsite. Aside
from existing waste volumes, it is anticipated
that the DVRS will be deployed to process an
additional 3000 m? of similar waste resulting
from on-site D&D activities a other Los
Alamos facility upgrade activities. These
upgrade activities are essential to the
Laboratory’s role in stockpile stewardship.
Status and Accomplishments: Because
of a 2-hour fire rating (which requires that a
fireinside the structure be contained within
the structure for 2 hours), it was decided that
refurbishment of the LSDDP dome and ASTD
dome would be more costly and extend the
schedule more than construction of a new
metal building (i.e., Butler building) that
would house both the LSDDP and ASTD
DVRS projects. The design of the Butler
building has started, and the DVRS is ex-
pected to be operational inside the building
in June 2000, which is about 11 months
behind schedule. The Butler building will
be located about 100 feet from the existing
ASTD DVRS dome.

For more information:
TMS #2242

http: //mmww-emtd.lanl.gov/LSDDP/
DDtech.html

Jim Orban, DOE-Albuquerque
505-845-4421
jorban@doeal .gov

Seve Bossart, DOE-NETL
304-285-4643
steven.bossart@netl.doe.gov
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Oversize Transuranic (TRU)
Waste Laser Cutting System
at the Nevada Test Site—
Accelerated Site Technology
Deployment

Objective and Scope: Deploy alaser
cutting system at DOE/NV to reduce the size
the TRU waste not decontaminated so that
it fits in the WIPP shipping containers,
and also deploy the laser cutting system to
Hanford and Rocky Flatsto size-reduce TRU
waste so that it can be containerized and
shipped to the WIPP. DOE-NV has a need
to size-reduce and characterize 58 oversized
TRU contaminated metal boxes (total
volume of 270 cubic meters) prior to ship-
ping them to the WIPP. The contents of these
boxes are contaminated glove boxes (32), a
metal cutting lathe, lengths of metal piping,
lengths of angle iron, and various scrap
metal. The Hanford material requiring size
reduction includes a minimum of 150 glove
boxes (there are also ductwork and piping).
Thereis actually much more material to be
processed, but the economicsin this pro-
posal are based on 150. And at Rocky Flats,
the laser cutting system will also be applied
to contaminated glove boxes (proposal is
based on 150).

Status and Accomplishments: The
initial deployment is expected to be occur
at the Los Alamos National Laboratory
(LANL) due to schedule complications at
the Nevada Test Site. DOE-NV is seeking an
agreement to deploy the laser cutting system
at the LANL during FY 2000. The location
at LANL isto bein the Los Alamos Techni-
cal Area 54, where the Decontamination and
Volume Reduction System (DVRS) ASTD
facility is now under construction. Materials
to be size-reduced include stainless steel glove
boxes and other large meta items. Radioactive
contamination levels of these materials are
TRU and low level. The deployment will also
be coordinated with the ongoing LANL TRU
Waste Characterization Decontamination and
Disposition Large-Scale Demonstration and
Deployment Project. As soon as the agree-
ment isin place, the laser and associated
equipment will be ordered through the
equipment integrating contractor, GSI
Lumonics. Thiswill include the following:
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1. Industrial 2 kW Nd/YAG laser with chiller,
fiber-optic cable, and end-effector;

2. Customized trailer containing the laser, the
laser chiller, and the cutting control station;

3. Two pedestal-mounted industrial-type
robotic arms with anti-contamination
dleeves (one arm holds the laser end-
effector and the other arm holds the item
being cut);

4. Rotational cutting table and grippers; and

5. Cutting control station.

The laser cutting system is designed to be
transportable so that it can be moved from site
to site. The robotic arms and rotational indexing
table will belocated in acutting areawithin a
contamination containment structure. The
trailer containing the laser will be located
nearby, but in a clean environment. Each
deployment site will provide waste handling
and containment control to supplement the
laser cutting system. The laser cutting system
is expected to be ready for shakedown tests/
deployment in June 2000.

For more information:

Dave Hippensteel, DOE-NV
702-295-1467
hippensteel @nv.doe.gov

Harold Shoemaker, DOE-NETL
304-285-4751
harold.shoemaker @netl.doe.gov

Personal Ice Cooling System
(PICS) — Accelerated Site
Technology Deployment

Objective and Scope: The objective of
the Personal Ice Cooling System (PICS) isto
control the heat stress of workers. This project
is designed to deploy the PICS Personal
Protective Equipment (PPE) to the Fernald’s
workforce as well as to other DOE sites.
Fernald will also implement administrative
and educational programs designed to
overcome cultural barriers and replace the
existing baseline with the PICS. The Personal
Ice Cooling System (PICS) (TMS #1898) is
a self-contained core body temperature
control system that uses ordinary ice as a
coolant and circulates cool water through

NET L



tubing that is incorporated into a durable
and comfortable, full body garment (pants,
shirt, and hood). Water is frozen in bottles
that are worn outside/inside of Anti-Csin a
sealed, insulated bag with a circulating pump
attached to a support harness system. A rate
adjustable, battery powered pump circulates
the chilled water through the tubing in the
suit. The adjustable pump allows the worker
to con-trol his temperature based upon his
work-load, unlike “ice vests” where the
initial cooling is often extreme and uncom-
fortable. The ice bottle, pump, and suit
make up only 12 pounds, arelatively small
load. This effort provides the project team
with nearly 100 PICS units as well as several
central chillers and all required support
equipment. The team will deploy various
PICS systems (the three-piece [hood, shirt,
and pants| suits and/or vests) to each of ten
additional DOE sites by ateam of Fernald
labor-union personnel. This team will con-
duct proactive workshops on the PICS and
their benefits to the workforces at ten other
DOE sites (Nevada Test Site, Hanford, Oak
Ridge, Paducah, Savannah River, Rocky
Flats, Pantex, Los Alamos, Sandia, and
Mound). It is envisioned that the educa-
tional workshops coupled with leaving
“seed” PICS systems will create a demand
for the PICS at the other DOE sites. This
approach to widespread deployment, using
experienced workforce personnel, is similar
to the successful approach Fernald used

to achieve widespread deployment of the
oxy-gasoline torch. Not only will Fernald
see the cost savings realized by using the
PICS, but other DOE sites will as well.

Status and Accomplishments: During
FY 1999, 80 PICS units were deployed at
11 DOE Sites (Nevada Test Site, Hanford,
Oak Ridge, Paducah, Savannah River Site,
Fernald, Sandia, Los Alamos, Pantex, Rocky
Flats, Mound). The deployments were timed
to correspond with the beginning of the
summer/heat stress season. In initiation of
the deployments, training on the PICS was
pro-vided to over 200 people. Also, 25 PICS
units and two central chilling units have been
deployed (Laundry, Sample Line) at Fernald
and an additional order within another divi-
sion for 10 PICS ($15K). Feedback from all
of the sites with regard to the deployments
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has been extremely positive. As aresult, the
PICS vendor received additional PICS orders
in June from three sites (Savannah River,
Paducah, Oak Ridge) and onein July from
the INEEL; these all total around $65K.
Rocky Flats, Pantex, and Sandia are consi
dering the purchase of addition PICS cooling
suits. Directly and indirectly related to this
project, over 150 PICS cooling suits have
been deployed across the DOE complex.

For more information:

Marty Prochaska, Fluor Daniel Fernald
513-648-4089
Marty.Prochaska@fernald.gov

Harold Shoemaker, DOE-NETL
304-285-4751
harold.shoemaker @netl.doe.gov

Integrated Decontamination and
Decommissioning— Accelerated
Site Technology Deployment

Objective and Scope: The overal
objective of the Integrated Decontamination
and Decommissioning (ID& D) Accelerated
site Technology Deployment (ASTD) project
isto increase the use of innovative/improved
but proven technologies on alarge scalein
the D&D of facilities in the DOE weapons
complex. The reason for increasing the use
of these innovative/improved technologies
isthat each has demonstrated improvements
over current basaline methods in cost, sched-
ule, waste generation, radiation exposure, or
safety. Increased use on alarge scale will be
accomplished by doing actual D& D projects
with the selected innovative/improved
technologies, thereby increasing user famil-
iarity and experience with them and adding
them to the array of tools available for D& D
projects. The technologies added to the D& D
toolbox have all been proven on asmaller
scale, either through demonstration in the
Deactivation and Decommissioning Focus
Ared's Large-Scale Demonstration and
Deployment Projects (LSDDP's) or through
commercial use, but they have not been used
to decontaminate and decommission facilities
across the DOE complex. After completing
the ID&D ASTD project, the DOE expectsto
see increased use of these technologies that
will result in ongoing cost savings at the
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Idaho National Engineering and Environ-
mental Laboratory (INEEL), Fernald Envi-
ronmental Management Project (FEMP),
and Argonne National Laboratory-East
(ANL-E) and other sitesin the DOE com-
plex. The ID&D ASTD project will provide
for implementation and deployment of a
suite of 12 D& D technologies. These tech-
nologies will be deployed on/within over
20 deployment sites (facilities) at INEEL,
FEMP, and ANL-E. The anticipated tech-
nologies included the: oxy-gasoline torch;
track-mounted shear; hand-held shear;
GammaCam; BROKK 250 demolition robot;
Decontamination, Decommissioning, and
Remediation Optimal Planning System
(DDROPS); soft-sided containers; snap-
together scaffolding; concrete crusher;
Persona Ice Cooling System (PICS); lead
paint analyzer; and aloy analyzer.

Status and Accomplishments: During
the project, the FEMP project team per-
formed D&D on nine facilities 3F, 3G, 8F,
22A, 24B, 38A, 38B, 39C, and 45B and
dismantled and demolished them utilizing
the oxy-gasoline torch (TMS # 1847),
hand-held shear (TMS # 2304), and track-
mounted shear-crusher (TMS # 2303)
technologies. At the INEEL, the following
seven technologies were deployed in
some 11 facilities during FY 1999:
oxy-gasoline torch (TMS # 1847),
GammaCam (TMS # 1840), BROKK 250
demolition robot (TM S # 2100), DDROPS
(TMS # 2322), soft-sided containers for
waste disposal (TMS # 2240), EXCEL
snap-together scaffolding (TMS # 2320),
and the Personal Ice Cooling System
(TMS # 1898). During the project, the
Argonne-East team deployed a BROKK 250
demolition robot (TMS # 2100) for the
demolition of the CP-5 reactor bioshield:;
they also used the oxy-gasoline torch
(TMS # 1847) for cutting reinforcing bars
in the concrete and other metalsin the
reactor service area.

Future Activities: In FY 2000, the
INEEL project team will deploy three
additional technologies. These are the
concrete crusher (TMS # 2961), lead paint
analyzer (TMS# 2317), and alloy analyzer
(TMS # 2397).
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For more information:
http://id.inel.gov/idd

Dick Meservey, INEEL
208-526-1834
rhm@inel.gov

Harold Shoemaker, DOE-NETL
304-285-4715
harold.shoemaker @netl.doe.gov

Release of Concrete for Recycle
from Decontamination and
Decommissioning Projects—
Accelerated Site Technology
Deployment

Objective and Scope: While most of the
concrete waste generated during decontamina:
tion and decommissioning (D& D) activitiesis
not contaminated, some portions are contami-
nated with radioactive or chemical constituents.
Because of the difficulties and uncertainties
associated with the unrestricted release of
concrete, much of the uncontaminated concrete
istreated as though it were contaminated and is
disposed as low-level radioactive waste.Even
concrete, which is shown to be uncontami-
nated, is disposed either in a sanitary landfill,
or is used to backfill the location of the build-
ing constructed from the concrete prior to its
removal. Disposal at aradioactive or sanitary
waste site can be costly and eliminates the
opportunity to economically recycle or reuse
the concrete.

This Idaho National Engineering and
Environmental Laboratory (INEEL) Acceler-
ated Site Technology Deployment (ASTD)
project will implement technologies and
proceduresthat will reliably release concrete
for unrestricted use following aD&D project.
Although, for the most part, solid concrete
material can be surveyed and released follow-
ing application of a decontamination process,
concrete rubble because of the size and geom-
etry of its particles has been very difficult to
survey accurately enough to gain unrestricted
release. The concrete rubble has many options
for recycled use. A better understanding of
concrete properties relative to decontamina-
tion requirementsis needed as well as the
procedures and protocol s necessary to use
existing state-of-the-art radiation detection
instrumentation and techniques to release this
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material for unrestricted use. These procedures
and protacols, along with the radiation detec-
tion instrumentation, will then be deployed at
active decommissioning projectsto permit the
recycle or reuse of concrete from these projects.
The protocols can then be applied on a complex-
wide basis to reduce the cost of D& D operations
involving concrete removal by alowing for
recycle of concrete that meets EPA regulations
and DOE orders.

Status and Accomplishments: Although
many relatively small facilities have previoudly
been decommissioned at the INEEL, many
large facilities await decommissioning.
Facilities such as the Engineering Test
Reactor, Materials Test Reactor, Power
Burst Facility, and a variety of waste
handling and laboratory facilities will be
decommissioned over the next several
years. Each of these facilities contains
massive amounts of concrete, which repre-
sents tremendous savings potential if it can
be recycled. The amount of contaminated
concrete at the INEEL is estimated to be as
low as 278,000 ft® and as high as 354,000 ft3,
while the non-contaminated concrete (in-
cluding that in the landfill) is estimate at
7.7 million ft2.

The Security Training Facility has been
chosen for this demonstration project. Four
thousand two hundred yd3 of concrete will be
crushed and disposed of at thisfacility. Dispos-
ing of this concrete using baseline technol ogy,
landfill disposal is estimated at $302,554. The
new technology is estimated at $73,897,
resulting in a projected saving of $228,657.
During FY 1999, a deployment plan was
prepared including determination of the
protocols and procedures associated with this
work. Application of the new procedures, and
actual release and crushing of concrete using
innovative technologies will be accomplished
at INEEL during FY 2000.

For more information:

TMS#2373

Dick Meservey, LMITCO
208-526-1834
rhm@inel.gov

Jane Powell, DOE-NETL
304-285-4687
jane.powell @netl.doe.gov
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Deployment of Innovative
Characterization Technologies
and Implementation of the
MARSSIM Process at Radio-
logically Contaminated Sites—
Accelerated Site Technology
Deployment

Objective and Scope: One of the most
significant issues facing planners of decon-
tamination and decommissioning (D& D)
projectsisthe cost associated with character-
ization of the facility. There is uncertainty
concerning the amount of data that needs
to be collected and the level of analysis
required in all phases of aD&D project,
from theinitial planning phase through the
closure phase. These uncertainties make it
difficult to define the full scope of a project
at the outset and to prepare, with confidence,
afeasible D&D schedule. ThisAccelerated
Site Technology Deployment (ASTD)
project plans to address some of the most
important issues associated with facility
characterization through the implementati
on of the guidelines contained in the Multi-
Agency Radiation Survey and Site Investiga-
tion Manual (MARSSIM). Additionally, this
ASTD project will augment the MARSSIM
process through deployment of innovative
characterization technologies. This effort
focuses on the characterization of the Brook-
haven Graphite Research Reactor (BGRR),
which is currently undergoing stabilization
in preparation for near-term D&D.

Status and Accomplishments: The
BGRR was a graphite-moderated and re-
flected, air-cooled, therma neutron research
reactor that operated from 1950 to 1968. The
reactor design included a 25-foot 700-ton
graphite cube that was built in two halves
separated by a narrow, vertical gap. Filtered
cooling air was drawn into this gap and
circulated through channels to remove heat
from the fuel elements and the graphite cube.
The hot air exited the pile into plenums
within the graphite cube and then flowed
out of the reactor through underground
concrete ducts, passing through filters,
coolers, and primary exhaust fans before
being discharged into a 100-meter high stack.

In 1997, following safe shutdown of the
BGRR facility during the 1970's and 1980's,
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asite-wide review found radioactive water
in the underground air-cooling ducts. Subse-
guently, it was determined that a comprehen-
sive investigation of the environmental
vulnerabilities and overall facility condition
should be conducted. The first phase of this
stabilization effort involves characterization
of the BGRR facility including the following
structures and associated systems:

Building 701, Reactor Building

Building 702, Reactor Pile

Building 704, Fan House

Building 708, Instrument House

Building 709, Cand House and Outdoor Pad

Characterization will focus on ascertaining
the extent and magnitude of the radiological
and hazardous material conditions of these
facilities. The radiological characterization
will encompass beta/gamma and a pha activity
as needed, and will employ surface activity
measurements (both fixed point and smears)
and surface scans. Cobalt-60 is one of the
primary nuclides of interest. Other anticipated
radionuclides are tritium, carbon-14, strontium-
90, cesium-137, radium-226, uranium-235,
and various transuranics. Knowledge of the
existence and extent of the radiological and
hazardous material conditions will enable
timely stabilization of the facility, provide
for necessary modifications and/or repairs,
and establish the basis of any future decom-
missioning planning.

Current Reporting Period Activities:
The BGRR characterization plan is built
around implementation of the guidance
contained in the MARSSIM, which provides
anationally consistent, rigorous approach for
conducting radiation surveys and investiga-
tions of potentially contaminated sites. The
focus of MARSSIM ison final status surveys
used in determining if aremediated site/
facility meets the applicable release criteria.
The application of the MARSSIM process
at the BGRR facility for initial investigation
prior to remediation of decommissioning
activities represents one of the first applica-
tions of this kind within the DOE complex.

Beginning in June 1999, the Brookhaven
National Laboratory began implementation
of the MARSSIM process. In situ character-
ization was conducted using the CanberraIn
Situ Object Counting System (ISOCS),
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TMS#2098. The ISOCS usesin situ gamma
spectroscopy for the quantification of gammar
emitting contaminants in or on objects of
various sizes and shapes. |SOCS has been
shown to be cost-effective in aimost al appli-
cations where field sampling and laboratory
analyses are the baseline methods. Results can
be obtained immediately following field
acquisition, thereby reducing the time delays
incurred by physical sampling and laboratory
counting. Measurements can be made on
sealed systems or remotely, thereby reducing
personne exposures or work hazards. Surveys
completed using the | SOCS included surface
soil above the Fan House pipeline, south and
north ducts at the Above Grade Ducts, open
manway in Fan House 5, dust collected from
the fan unit in Fan House 3, dudge collected
from the Canal House wakway, and a B-25
waste box.

For more information:
TMS #2374

Paul Kalb, Senior Research Engineer
Environmental & Waste Management Group
Brookhaven National Laboratory
516-344-7644

kalb@bnl.gov

Seve Bossart, DOE-NETL
304-285-4643
steven.bossart@netl.doe.gov

Rocky Flats Environmental
Technology Site—Accelerated
Site Technology Deployment
and the D&D Initiative

To address technology needs and oppor-
tunities at the Rocky Flats Environmental
Technology Site (RFETS) and positively
impact the site’s ability to meet its 2006 site
closure plans, the DOE Office of Science
and Technology (EM-50) Deactivation
and Decommissioning Focus Area (DDFA)
has partnered with Rocky Flats on several
projects. These projects include:

1. The Fiscal Year (FY) 1998 Accelerated Site
Technology Deployment (ASTD) Project

2. The FY 1999 ASTD Project
3. The Rocky Flats D&D Initiative
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These projects confirm that application
of new, proven technologies can accelerate
D&D activities and significantly reduce site
closure costs.

Status and Accomplishments:

FY 1998 AST D—Enhanced
Deactivation and Decommissioning
(D& D) of Gloveboxes

1. Crimper Cutters Tools—The large Crimper/
Cutter tool (designed to crimp/seal pipes
and then cut them) was returned to the
vendor under a performance warranty.

It did not perform satisfactorily. A small,
2"-pipe cutter is expected to be deployed
in Building 771 during the first half of
FY 2000.

2. DISPIMTM—The Decommissioning
In Situ Plutonium Inventory Monitor was
first deployed on site in September 1998.
The deployment was considered success-
ful, and it is now being implemented on
site. Documentation of the deployment is
complete and a video has been prepared.

3. WIPP Certified Standard Waste Box (SWB)
Crate Counter—The mobile SWB counter
is a self-contained, trailer-mounted system
that can be easily transported around the
Site and between DOE sites. The system
is based on passive neutron coincidence
detection assay technology, which is
similar to the technology that has been
successfully used for WIPP-certified drum
counters. The unit is expected to be WIPP-
certified and operational at Rocky Flatsin
March of 2000.

FY 1999 AST D—Remote Operation

Size Reduction Station (ROSRS) Building
776/777 at Rocky Flatsis aformer plutonium
machining building, which is currently under-
going D& D activities. Thistwo-story structure
contains large quantities of piping, gloveboxes
and tanks. Wastes types generated will likely
include sanitary, hazardous and various low-
level, TRU, and mixed, radioactive wastes.

ROSRS will allow size-reduction to be
performed by aremotely operated system
rather than manually by workersin supplied
breathing air with many layers of personal
protective equipment and using hand-held
cutting tools.

INZTL

Rocky Flats D& D I nitiative—Two
projects were completed in FY 1999 under the
D&D Initiative, they were:

1. Mechanical cutting tools were purchased
and installed in an Inner Tent Chamber
(ITC) size-reduction station. The ITC's
function isto remove the worker from the
atmosphere where size reduction is taking
place to improve worker safety and reduce
worker exposure risk.

2. A User Requirements Document and
Feasibility Analysis for a Centralized
Site D&D System were generated and
reviewed.

FY 2000 Initiative dollars have initially
been allocated to help solve technology
need RF-DD21 (Improved Mechanical or
Robotic Removal of Lead Shielding from
Gloveboxes) on the Rocky Flats Needs and
Opportunities List.

For more information:

Gary Huffman, DOE-EM-50
303-966-7490
Gary.Huffman@rfets.gov

Jane Powell, DOE-NETL
304-285-4687
jane.powell @netl.doe.gov

Deactivation and
Decommissioning (D&D)
Consortium

Objective and Scope: In December
1997, DOE signed a Memorandum of
Understanding (MOU) with the Electric
Power Research Institute (EPRI) and
several nuclear utilitiesto jointly develop
and deploy new D& D technologies. DOE’s
objective is to expand the reach of benefits
of the “leading-edge” technol ogies being
deployed within the DOE nuclear complex.
The MOU Consortium established a charter
in early 1998 and identified challenging
technological areas common to both DOE
and the commercial industry. Both DOE
and commercial sites will be used for
these demonstrations and deployments.

DOE and EPRI are collaborating to
conduct quarterly workshops at various
nuclear plants around the country, each
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focusing on a particular decommissioning
area. DOE and the utilities present the most
recent, innovative technologies to improve
productivity and worker safety while reduc-
ing cost. The workshops will solicit feedback
from “hands-on” plant managers and field
workers. Topics covered to date address:
concrete decontamination, imbedded pipe
decontamination, and site characterization.
Status and Accomplishments: The
efforts supporting the DOE/EPRI/Utility
Consortium during the past quarter concen-
trated on the development of atechnology
demonstration process to be conducted at
utility plants. The first demonstration will be
performed at the Big Rock Point plant where
the pipe cleaning technology devel oped
by Florida International University will
be demonstrated. During the period:

» Southern California Edison signed
the MOU

» EPRI/NETL conducted aworkshop
on hazardous waste at the Big Rock
Point plant

» Work began with the Sacramento
Municipal Utility District to set up a
series of technology demonstrations
at the Rancho Seco plant.

At Rancho Seco work began to identify
areas where new or better technology would
enhance the decommissioning process.
Once the areas of interest were identified
specific technol ogies were discussed. These
efforts led to the following list of technolo-
gies of interest:

» Survey and Characterization Technologies
— Shonka
— GammaCam
- MACS

3D-ICAS

» Stainless Steel Cutting Technologies
— Laser
—  Water Jet
— Machining/Milling
» Large Component Cutting Technologies
— Diamond Wire Saw
— Machining/Milling
» Concrete Cleaning Technologies
— Marcrist Shaver
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— Scabblers

Grinders

Media Blasting—Grit, Sponge,
CO, Péllets, Ice Pellets

Laser Ablation

» Chemical Cleaning
— Siemans
- DFD

e Liquid Processing

The next step in this process is the devel -
opment of a series of questionnaires that will
be sent to other members of the consortium.
The purpose of these questionnairesis to
help identify technology needs at other
facilities. Once the combined list is com-
pleted a prioritization process will be con-
ducted to establish demonstration priorities.

It has aso been determined that a demonstra-
tion of the Marcrist concrete shaving technology
will be planned and executed early next year.
This demonstration will be conducted at the
Rancho Seco plant. Severd areas of contami-
nated concrete floors at the plant will be used
for the demongtration.

An EPRI/NETL workshop on low level
radioactive waste processing and minimiza-
tion is being planned. NETL will provide
information on DOE activities that can be
incorporated into the EPRI workshop. This
workshop will be held in March of 2000;
however, the exact date has not yet been
scheduled. The information will concentrate
technology that has been demonstrated and
documented in NETL and DOE programs.
NETL will assist in the identification of
these technol ogies and vendors. Where
possible NETL will identify presenters and/
or the location of information related to the
technologies. NETL will also provide basic
information on the NETL program and on
where the utilities can obtain applicable
data on past, current, and future NETL
projects. NETL staff and/or NETL contractors
will present thisinformation at the workshop.

For more information:

Nelson Rekos, DOE-NETL
304-285-4066
nel son.rekos@netl.doe.gov
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Florida International University

Objective and Scope: The Hemi-
spheric Center for Environmental Technol-
ogy (HCET) at Florida International Uni-
versity (FIU) in Miami, Florida, isworking
on several D& D-related research projects
under a grant awarded by the DOE Office
of Science and Technology. These include
assessment of metal and masonry decon-
tamination technologies and equipment
dismantlement technol ogies; technology
assessment for improved structural demoli-
tion and dust suppression techniques; large-
bore pipe decontamination; improved roof
stabilization technologies; microwave
combustion and sintering without isostatic
pressure; melting, remelting, solidification,
and separation of metals and glass; and
assessment of strippable coatings for
decontamination and decommissioning.

Status and Accomplishments and
Current Reporting Period Activities:

Deactivation and Decommissioning
Technology Assessment Program: This
project was developed to provide detailed,
comparable data for environmental tech-
nologies and to disseminate this datato D& D
professionals in a manner that will facilitate
the review and selection of technologies to
perform decontamination and decommissioning.

Universal Ice Blagt, Inc. in the first part
of May 1999 performed demonstration of
an | ce Blasting technology with a chemical
softener. A chemical softener is sprayed onto
the painted surface and is left for several
hours. After the chemical has dissolved the
paint, the softener and the reacted paint are
removed by scraping with hand tools. The
remaining paint was removed by ice blasting.
Before blasting by ice crystals, al surfacesto
be removed were sprayed with Stingray 874B
Paint Stripper and benzyl alcohol and cured
overnight. During the blasting process, the
majority of the ice crystals sublimed and
released to the ambient air. The technology
was able to remove coatings from the brick
wall at a production rate of approximately
30 ft?/hr. The technology managed to remove
the mgjority of the paint from the concrete
wall at aproduction rate of 36 ft¥hr, but was
unable to remove any paint from the steel
plates and 1-beams. The technology required
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simple equipment setup and little mainte-
nance. No toxic chemicals were used, and
little waste was generated.

The En-Vac Robot Blasting System was
demonstrated by MHI Marine Engineering,
Ltd., at the FIU-HCET, in June 1999. The
objective of the demonstration was for the
technology to remove coatings from various
masonry and carbon steel surfaces. In addi-
tion, the technology was to remove approxi-
mately ¥4-inch of concrete from afloor as
well asfrom awall. The En-Vac systemisan
abrasive blasting technology and consists of
the En-Vac robot, arecycling unit, afilter,
and avacuum unit. The system uses abrasive
steel grit or stedl shot as the surface removal
media and can work on vertical, horizonta
or inverted surfaces.

The En-Vac system performed well on both
horizontal and vertical surfaces. Production rates
for coating removal from masonry surfaces
ranged from 93 ft¥hr (concrete wall) to 98 ft%/hr
(brick wall). For aggressive removal of concrete,
the production rates were 54 ft%/hr (approxi-
mately 0.26 in. of awall surface) and 89 ft?/hr
(approximately 0.14 in. of afloor surface).
Surface removal from metal plates was
performed at 95 ft?/hr for paint removal and
71 ft?/hr for rust removal. The overall work
environment was clean, and no dust emission
was observed during the evaluation. Addition-
ally, the grit was recycled many times before
it was collected as waste, which greatly
reduced the volume of secondary waste.

The Princeton Plasma Physics L aboratory
(PPPL) demonstrated the diamond wire
cutting technology on the surrogate of the
Tokamak Fusion Test Reactor (TFTR), during
the end of August and the first of September
1999. The plated diamond wire was successful
in cutting through al components of the TFTR
surrogate including stainless steel, inconel,
and graphite. The demonstration tested three
different void fill materials (mortar with sand,
Rheocell-15, and foam) and three cooling
systems, (water, air, and liquid nitrogen).
The optimum combination was determined
to be the use of low-density concrete void
fill, Rheocell-15 with an average density of
52 |bs/ft®, using awater coolant. However,
the liquid nitrogen performed better than
expected with only minor problems and was
considered to be a successful demonstration
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of the Bluegrass Concrete Cutting, Inc.,
proprietary liquid nitrogen coolant system.
An ITSR is being written that will compare
the diamond wire saw to the plasma arc
(baseline) technology.

Integrated Vertical and Overhead
Decontamination System: This project,
which commenced at the beginning of FY
1998, will be used to define and develop a
cost-effective system with which to charac-
terize and decontaminate concrete/brick
walls and concrete ceilings. To ensure the
broad applicability of the system to the
DOE complex, a detailed analysis will be
conducted to define the concrete/brick walls
and concrete ceilings remediation problem
set. Field and laboratory testing of this full-
scale integrated system will be conducted to
aid in the direct comparison of this system
with commercially available technologies.

Title | Design for the development of the
decontamination and deployment mechanism
was completed by RedZone and approved by
FIU. Title 1l Design for the devel opment of
the decontamination and deployment mecha-
nism was completed by RedZone and is under
review by FIU.

Ex-Situ Large-Bore Pipe Decontamination
and Characterization System: The disposition
of large-bore pipesisadifficult problem inthe
areas of decontamination and characterization.
This pipeis potentially contaminated internally
aswell asexternaly. Thissituation requiresa
system capable of decontaminating and charac-
terizing both the internal and externa surfaces
of the pipe.

The scope of work has been completed
for testing and deployment of the system
at Big Rock Point. Construction of the
four trailers to transport the decontamina-
tion system was completed in the end of
July 1999.

The decontamination, ventilation, and
off-loading systems were inspected at
Delong Equipment during the first of
September 1999. The integration of the
system was completed by the end of Sep-
tember 1999, and the system was shipped
to Miami. FIU-HCET personnel were
trained on the operations and maintenance
of the system during the first of October.
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In-Situ Pipe Decontamination System
(IPDS): The deactivation of radiologically
contaminated facilities in many cases requires
the characterization and decontamination of
piping systems. The DOE inventory has
several thousand miles of piping and
ductwork from facilities throughout the
United States. The piping and ductwork is
contaminated and in-situ pipe decontamina-
tion options are limited. Most commercial
systems use high-pressure water to clean pipe
internals, which generates large volumes of
wastewater. The wastewater requires treat-
ment, and in many cases is not aggressive
enough to remove heavy scale and contami-
nants. The goal of thistask isto develop a
low-cost and efficient system for in-situ
decontamination of pipes, which does not
release contaminants into the environment
or generate secondary waste.

A review of the pipe cleaning system was
performed. Discussions held with the various
vendors showed that grit blasting technology
isasimple and easy-to-use technology that
generates less secondary waste than other
technologies considered and produces a near-
white metal finish. In combination with the
grit blasting technol ogy, two drive systems
were considered and cost estimates for these
systems were devel oped.

For more information:

HCET homepage:
http: //immw.heet.fiu.edu/

M. A. Ebadian, FIU HCET
305-348-3585

Paul Hart, DOE-NETL
3042854358
paul .hart@netl.doe.gov

'ﬁNET L



Portable X-Ray K-Edge Heavy
Metal Detector

Objective and Scope: Ames Labora-
tory and lowa State University’s Center of
Nondestructive Evaluation are devel oping
an improved nondestructive assay (NDA)
technique for detecting and quantifying
uranium, plutonium, and other heavy
metals. The work is focused on situations
where these materials are located inside
sealed containers or processing equipment.
The approach this technology usesis based
on observing the K-edge absorption transi-
tion in X-ray transmission measurements.
This technique is being developed to
maximize the sensitivity for detecting
heavy metals, while minimizing the mea-
surement time.

A project study showed that the K-edge
heavy-metal detection technique would be
beneficial for many D& D projects, espe-
cially those involving gaseous diffusion
plants. Its use could have the biggest impact
in inspecting the vast amount of piping in
the plants. This inspection could be donein
situ to allow monitoring of chemical flush-
ing. The high sensitivity of the technique
can be used to minimize the danger of
contamination to workers and equi pment
during disassembly operations, resulting
in savings of time and money in addition
to reducing generation of waste.

Status and Accomplishments: During
thefirst year of the project, FY 1994, the
sensitivity of the technique was determined
through modeling and laboratory demonstra-
tions, ending with adesign of a portable
system. In FY 1995 and FY 1996, a prototype
portable K-edge heavy-metal detector was
assembled and tested in the laboratory. This
system consisted of ahigh-flux X-ray genera-
tor, a collimator for minimizing the local
radiation hazard and providing the requisite
beam characteristics, a monochromator, a
real-time imaging detector for simplified
alignment, and an energy-dispersive detector
for collection of the K-edge data. The equip-
ment, including the X-ray generator and
detectors, is controlled by a personal com-
puter. The same PC analyzes the raw data,
with the result being made available to field
personnel. Sensitivity comparable to the
original laboratory tests was achieved, and
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measurement time was reduced by afactor

of two. A 2-mm layer of uranium was suc-

cessfully measured through 1 in. of steel.

The K-edge system analyzed thorium con-

tamination in seven drain linesin Wilhelm

Hall. Minimal contamination was found in |
two lines, significant thorium contamination

in three lines, one line with mercury contami-

nation, and one case of adrain trap contami- FACI LITY
nated with uranium, thorium, and mercury.

Thiswasthefirst true in situ demonstration CHARACTER'
of the K-edge system. The K-edge system |ZATION

was demonstrated at the Savannah River Site
to measure the amount of highly enriched
uranium (HEU) in the rooftop ventilation
ducts for the Machining Room lathes. Sixty-
siXx wide-angle images and 66 narrow beam
spectroscopic shots were made during the
demonstration. Approximately 84 feet of
ventilation duct were assayed. When gram
guantities were found, the precision wasin
the £3% range. About one quarter of the
narrow beam measurements identified a
significant amount of HEU.

Current Reporting Period Activities.
Improvements were made in interpol ation
algorithms used to determine total heavy
metal contamination based on X-ray images
combined with selected K-edge measure-
ments. This method was applied to the data
from the SRS 321-M LSDDP. Contact was
made with a representative of D& D opera-
tions at Oak Ridge, and he was supplied with
asummary of the K-edge technology. Further
discussions regarding specific needs at Oak
Ridge are anticipated.

For more information:
TMS#134

Joe Gray or Terry Jensen
Ames Lab/Center of
Nondestructive Evaluation
515-294-9745
tjensen@cnde.iastate.edu

Charles Nalezny, DOE-HQ
301-903-1742
charles.naleny@em.doe.gov

The K-edge technology is
effective even through
[-inch-thick steel.

“«
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LIFI scans large areas quickly and enbles video playback.

July—September 1999 Activity

Airborne and Ground-Based
Laser-Induced Fluorescence
Imaging:

Objective and
Scope: Laser-induced
fluorescence imaging
(LIFI) isan optica
technique that exploits
the detection of fluor-
escent compounds
irradiated with laser
light or filtered con-
ventional light sources.
Fluorescenceisthe
prompt luminescence
of amaterial caused by
an external stimulusin
thiscase, alaser. LIFI
applicationsinclude the
detection of uranium
during D& D activities.

LIFI addresses the need for rapid survey
tools to monitor sites remotely, identify
contaminant “hot spots,” assist in cleanup
activities, and monitor remedial progress.

In the future, LIFI may be used to verify

site cleanup if regulatory sensitivity can

be achieved and verified through field tests.
Development and field testing of an airborne
survey tool for fluorescence and reflectance
signature detection promises area coverage
of sitesthat are either spread out geographi-
cally (e.g., uranium firing sites) or sites that
have poor access, such as clay cap areas.

The high spatial resolution of the LI1FI
process provides a digital picture of the
extent of surface uranium contamination.
This capability allows mitigation effortsto
be focused on specific areas, speeding the
survey time and lowering overall costs. The
ability to record imaging data on videotape
allows for playback and review in order to
plan and evaluate D&D activities.

The scope of thistask includes avariety
of techniquesto exploit LIFI in several appli-
cations, including aerial remote sensing and
uranium detection on surfaces using handheld
portable survey tools.

Status and Accomplishments: Since
the project’sinception in FY 1993, the hand-
held and airborne LIFI systems have been
designed, fabricated, and tested. Necessary
hardware, software, and analysis methods have
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also been developed. The handheld system has
been deployed at the East Tennessee Technol -
ogy Park (the former Oak Ridge K-25 Site) to
detect uranium at the uranium cylinder storage
yards. The handheld unit was demonstrated at
the Fernald Plant 1 Complex, where LIFI
readings were correl ated with standard
radiological survey instruments. A backpack
system has been completed and performed
well in indoor and outdoor tests. Tests
included collecting LIFI images from ura-
nium glasses performed both outdoorsin
sunlight and indoors in room light condi-
tions. A companion system is being shipped
to Ft. Belvair, VA, for further evaluation.

Current Reporting Period Activities:
The Laser-Induced Fluorescence Imaging
(L1FI) system was improved with real-time,
range-finding capabilities and software/
hardware updates in preparation for the
September 20th to 22nd deployment at the
K-33 building at the Oak Ridge Operations
site. Standard operating procedures were
also updated. The deployment was arranged
by FIU-HCET, in cooperation with the site
subcontractor, BNFL. In preparation for the
work, the subcontractor made measurements
that showed the mgjor contaminant at the K-33
and K-29 buildings was %Tc instead of the
expected U (as stated in the Project Baseline
Summary and STCG needs). The subcontractor
made a business decision to treat the %Tc
decontamination first and cancelled the LIFI
deployment. The objective was “ hot spot”
identification for surface uranium contamina-
tion on structural steel, concrete floors, and
transite walls. The contamination ranged
from “background” to “high.” Visual maps
of U contamination were expected to speed
up the decontamination of large areas. BNFL
wanted to use the L1FI technology as a decon
assist tool. Standard methods were to be used
for regulatory compliance.

Work was performed to understand the
sources of “false positive” signatures observed
during our LIFI demonstration at K-27, Oak
Ridge, this past March. Samples of galva-
nized metal were investigated and found to
be free of phosphorescence. Special Tech-
nologies Laboratory would till like to obtain
gavanized meta from the site that would be
representative of metal from that period of
construction (1940-1950).

i
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A description of the enabling technology
work performed is being developed in
conjunction with FIU-HCET to identify
users interested in cesium and other radio-
nuclide D& D work. This work would chemi-
cally alter radionuclides to form fluorescent
species detectable using the LIFI technology.

The LIFI isin the screening phase of the
LSDDP for Idaho National Engineering and
Environmental Laboratory.

For more information:
TMS#78 and #1999

John DiBenedetto, STL
805-681-2240
dibeneja@nv.doe.gov

Charles Nalezny, DOE-HQ
301-903-1742
charles.nalezny@em.doe.gov

Three-Dimensional Integrated
Characterization and Archiving
System (3D-ICAS)

Objective and Scope: Coleman Re-
search Corporation (Coleman) will develop
aremote system that can rapidly analyze in
situ hazardous organic and radionuclide
contaminants on structural materials. This
remote system is the Three-Dimensional
Integrated Characterization and Archiving
System (3D-ICAS). The 3D-ICAS consists
of amobile sensor platform and a mobile
mapper platform that operate in contaminated
areas, and an integrated workstation that
remainsin a safe location. Development of
this technology will occur in three phases.

Status and Accomplishments: The
3D-ICAS was successfully integrated with
mobile platforms at Oak Ridge National
Laboratory. The Coherent Laser Radar
Mapper was operated on the OmniMate
robotic platform and the contaminant analysis
units and robot arm carrying the multi sensor
probe head were integrated on the overhead
transporter. The system was subsequently
demonstrated at Oak Ridge National Labora-
tory, Robotics & Process Systems Divisionin
October 1998. The demonstration was con-
ducted in the hi-bay area using awall unit
specially constructed for the demonstration.
The wall unit consisted of pieces
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of cement-based wallboard and a small piece
of an asbestos containing material. The wall
unit was purposely contaminated with low-
levels of organic materials, alpha emitters,
and a beta emitter. The demonstration con-
sisted of mapping the wall unit, displaying
the map, selecting points to be surveyed,
running the contaminant survey which
required moving the sensor/analysis unit
with the transporter and acquiring the sensor
unit with the 3D mapper, displaying the
measured contamination in real time, and
displaying detailed spatial and contamina-
tion data after the survey was compl eted.
An unfortunate hardware failure the morning
of the day before the demonstration prohibited
acquisition of contaminant data from the high-
speed gas chromatography/mass spectrom-
etry (HSGC/MS) and only the Molecular
Vibrational Spectrometer (MV S) provided
real-time identification of the substrate
material during the demonstration. This
was a significant success since the MVS
correctly identified the wallboard as being
cement even though the particular substrate
sample had not been included in the system’s
neural network training set. Failure of the
HSGC/M S was unfortunate, but its perfor-
mance had been well documented and
demonstrated prior to the demonstration at
ORNL and it did not detract from the main
objective of the demonstration, which was
to show end-to-end system operation with
the 3D-ICAS mounted on ORNL mobile
platforms. The GC/M S was shipped back
to Thermedics and they are in the process
of replacing the parts and recalibrating the
system. When compl ete the system will be
shipped to the DOE-EM Laboratory in New
York City for the validation testing.

AR
B e v

Three-Dimensional Integrated Characterization and
Archiving System (3-D ICAS) is a remote mapper and
sensor platform to use in contaminated areas
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Current Reporting Period Activities:
A project review meeting was held at Thermo
Electron Research and Development Center
at Woburn, Massachusetts, on September 29,
1999. The enhancement of the systemis
about 80 percent complete. The technical
issues which include user interface concept,
database concept, and sensor suite are being
further explored for a good working system.
The work isfocused on the set of guidelines/
defaults for operation. The system should be
capable of logging measurements, so that the
operator does not heed to organize measure-
ments or keep a notebook. Coleman Research
Corporation islooking at alocal siteto test
the system before taking to the demonstration
site. The laboratory testing is expected to be
completed by the end of November 1999.
The final demonstration is expected to be
performed early next calendar year.

For more information:
TMS#97

Ray Ross, Coleman Research
Corporation

703-719-9200
ray_ross@mail.crc.com

Vijendra Kothari, DOE-NETL
3042854579
vkotha@netl.doe.gov
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Fast Response Isotopic Alpha
Continuous Emissions Monitor

Objective and Scope: The objective
of this effort is to develop and test Continu-
ous Air and Emission Monitoring (CAEM)
instrumentation for al pha-emitting radionu-
clides. Thisinstrument will be designed in
order to certify the proper performance of
airborne emissions from ambient air and in
equipment emissions encountered during
D&D of DOE's surplus facilities. The pro-
posed system will also meet the DOE's alpha
CEM requirements through the development
of an innovative, high-resolution, on-line air/
gas alpha monitor. The instruments will be
capable of operating either as astack emis-
sions monitor, a process control instrument,
or for the control of off-gas from decontami-
nation, dismantlement, and air handling
equipment.

Initial efforts will be focused on the de-
velopment and evaluation of arapid alpha-
counting-based instrument to monitor ambient
air and emissions to meet the monitoring and
equipment control needs of surplus facilities
undergoing decontamination and decommis-
sioning. This development will establish the
feasibility of a prototype instrument for use
in detecting radionuclides that are present, or
create susceptibility to exposure, throughout
the DOE complex. The prototype instrument
will be tested under the supervision of DOE's
Inhalation Toxicology Research Institute in
Albuguerque, New Mexico. Based on the
prototype results efforts may be continued to
full-scale commercial prototype for demon-
stration in one of the Deactivation and De-
commissioning Focus Area's Large-Scale
Demonstration and Deployment Projects.

Current Reporting Period Activities:
Initial 1aboratory testing of the system showed
that the Fast Response | sotopic Alpha Continu-
ousAir Monitor does respond well to the liquid
phase alpha particle spectroscopy. A redesign
of the prototype CAM instrument was begunin
order to improve the instrument’s performance.
This redesign includes an improved detector
mount, for enhanced alignment of the detectors
to the film, and an enhanced film tracking
system, to improve alignment of the film
to both the ESP and the detectors. Several
changes to the film transport system are
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being made to accommaodate the enhanced
film tracking system.

Informa meetings were held with various
DOE CAM end users. For example, the per-
sonnd associated with Los Alamos National
Laboratory’s (LANL's) upgrade of their con-
tinuous air monitoring system for the Pluto-
nium Facility at Technical Area 55 (TA-55),
continue to be very interested in the further
development of the Fast-Response CAM.
LANL wasinterested in hogting the Phase ||
field test in their back yard, at the LANL
TA-54 Large-Scale Demonstration and
Deployment Project.

For more information:
TMS #2225

Thermo Power Corp. (Tecogen Division)
Keith Patch

617-622-1022

patch@tecogen.com

Peter Klemkowsky, DOE-NETL
304-285-4131
pklemk@netl .doe.gov

31

July—September 1999 Activity



2.3

FaciLity

Decontami-
NATION

July—September 1999 Activity

High Productivity
Vacuum Blasting System

Objective and Scope: The objective
of this project isto improve the productivity
and economics of existing vacuum blasting
technology, which is used to remove radio-
active contamination, PCB’s, and |ead-based
paint and provides worker protection by
continuously recycling the material and
dust from the decontamination tasks. This
work will focus on re-designing and improv-
ing existing vacuum blasting components,
including: blast head nozzles, ergonomic
handling of the blast head by reducing its
weight, brush-ring design, vacuum level
regulator, efficiency of dust separator, and
operational control sensors. The redesign
is expected to enhance the productivity and
economy of the vacuum blasting system by
at least 50 percent of current vacuum blast-
ing systems.

LTC Americas will develop the necessary
mathematical models of air-particle flow in
the nozzle, in the blast head and interface
area, and in the dust separator to study the
flow characteristics and interaction of the
various elements of the system. The pur-
pose of this model development isto
increase the productivity and economy
of existing vacuum blasting technology
by 50 percent. Based on the results of this
modeling effort, the contractor shall experi-
mentally test and verify that the above
system components perform according to
the mathematical simulations and complete
the preliminary design of the components
of the proposed system. This will include
an overall configuration of the system
including material selection and testing,
definition of the range of dimensional and
weight parameters, conceptual arrangement
or design of the blast head unit, and dust
separator unit. Based on the preliminary
design, the contractor will procure compo-
nents, and perform fabrication and assem-
bly of the proposed system.

The performance of the system will be
evaluated in the laboratory mock-ups repre-
senting various clean-up situations and
environments. The contractor will review,
analyze, and interpret data collected from the
tests and develop a productivity enhancement
profile of the pre-prototype unit including
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economic analysis. Based on the laboratory
test results, the contractor shall modify,
change, and make adjustments to enhance
the capability of the system.

Status and Accomplishments: Phase |
has been completed. In phase |, mathematical
models and related code to simulate the entire
process numerically were developed. Based
on the date from the model an innovative
rectangular nozzle and a hew centrifugal
separator were designed, manufactured, and
tested. The tests were performed to verify the
mathematical models. The numerical results
agreed with the measured data with a devia-
tion within 10 percent. Experimental results
also showed that if the new innovative design
rectangular nozzle replaces the old circular
nozzle, more than a 50 percent increase in
productivity efficiency could be achieved.
The newly designed centrifugal separator
offers a high efficiency separation increase
from about 30 to 75 percent, even using
finer abrasives.

Current Reporting Period Activities:
Phase |l has been initiated. In Phase 1, a
pre-prototype of the nozzle, blast head with
wind curtain, sensors and dust separator will
be designed, constructed and tested to assess
the performance of the new design under
controlled conditions at the con-tractor’s
facility.

For more information:
TMS #2224

LTC Americas, Inc.
Williams McPhee
703-406-3005

David L. Schwartz, DOE-NETL
412-892—-6298
schwartz@netl .doe.gov
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Demonstrations of Light-
Aided Technologies for
Hanford D&D Projects

Objective
and Scope:
Pacific Northwest
National Labora-
tory (PNNL) is
demonstrating a
laser-aided cutting
technology
with a 2.4-kW
neodymium-doped
yttrium aluminum
garnet (Nd:YAG)
laser system for
the size-reduction of materials and equip-
ment in high-radiation environments to
assess its applicability to dismantlement
efforts at Hanford and other DOE sites.

The B-Cell Cleanout Project at the
Hanford 324 building has necessitated the
removal and size-reduction of several large,
multi-ton, chemical-processing racks. The
project has used commercial saws and hy-
draulic shears, a plasmatorch, and awater
knife to cut up equipment in the hot cell.
Each system has drawbacks, including low
cutting rates, high waste generation, or
applicability to a narrow range of metals and
geometries. Nd:YAG laser systems are used
for metal cutting in automative facilities
worldwide and in many other manufacturing
plants. The focus of this demonstration will
be remote use of afiber-fed laser cutting
system: (1) to size-reduce materialsin a
low-radiation, remote-handled environment
(cold test), and (2) to size-reduce equipment
with minimal secondary waste generation
and assess the capability, performance rate,
and effective life span in a high-radiation
remote-handled environment (hot test).

At the end of the cold test, areview will
be conducted to determine whether the laser
system should be tested in the radioactive
environment of the B-Cell. Project staff will
conduct the review with input from building,
laboratory safety, hot cell operations, and
DOE-RL staff. The hot test will involve
using the laser cutting system in the B-Cell
to size-reduce Tank 119. Other materialsin
the hot cell may also be cut. Five sets of
high-range dosimeters will measure the dose
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to the fiber optic cable to assess any degrada-
tion in quality of the laser cutting system
during the hot test.

Status and
Accomplish-
ments: The
Pacific Northwest
National Labora-
tory developed
aremote laser
cutting size
reduction technol-
ogy to cut metal
equipment of
almost any size
and shapeina
remote-handling, high-radiation environ-
ment. The technique is an adaptation of the
commercial laser cutting method commonly
used in automotive manufacturing and other
industrial applications. Laser cutting is
performed by generating a laser beam in
awater-cooled laser power unit, transmitting
this beam through a C-2 fiber optic cable,
and cutting with the beam using an end
effector that incorporates a focusing optics
package and an assist gas injection port.
While most industrial applications manipu-
late the laser end effector with arobotic
device, the laser cutting end effector is
manipul ated with a standard hot-cell master/
slave manipulator.

The laser cutting system performed
very well in the cold testing and met all the
project objectives. Laser cutting proved to
be somewhat faster and much cleaner than
the plasmatorch. Laser cutting is a some-
what faster (estimated at 20 percent faster
speed) and much cleaner technology, gener-
ating less smoke and metal vapor. The
second phase of the project, laser cutting
in the B-Cell never occurred due to funding
constraints and scheduling. However, there
was some Awarm@ tests conducted in the
B-Cell entryway that were successful, but
inconclusive. Hot test cutting was simulated
by radiating the fiber optic cables using a
known cobalt-60 source. Two competing
processes affect the transmission of laser
light through afiber optic cablein aradia-
tion environment—radiation darkening
and photobleaching. The results of these
tests (to be presented in the Innovative

33

2.4

FaciLiTy

DISVIANTLEMENT
AND M ATERIAL

DisposiTION

July—September 1999 Activity



Electrorefining technology cell
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Technology Summary Report) indicate that
darkening occurs with the higher radiation
exposures, but that in many of the cases the
photobleaching with fiber optic cable use
does result in near return to initia transmis-
sion values.

Current Reporting Period Objec-
tives: The Innovative Technology Summary
Report is being prepared.

For more information:
TMS #1477

Keith A. Pauley, PNNL
509-372—-4086

Harold Shoemaker, DOE-NETL
304-285-4715
harold.shoemaker @netl.doe.gov

Advanced Technologies for
Decontamination and Con-
version of Scrap Metal

Project Conclusion: Manufacturing
Sciences Corporation (MSC) developed
and demonstrated a cost-effective electro-
refining process for decontamination of
nickel-containing radioactive scrap metal
and conversion to useful new products.

The electrorefining process consists
of arefining cell that is divided into two
compartments separated by a permeable
membrane. In the anodic compartment,
feedstock nickel anodes are dissolved
electrolytically in a sulfate-based eectrolyte.
The electrolyte from the anodic compart-
ment (anolyte) is continuously withdrawn
viaapump and circulated through a bed of
nickel powder, or some other liquid-solid
contactor, where the ¥Tc is deposited in its
metallic state via the displacement reaction
with nickel. The ®9Tc-free, treated anolyte
isthen filtered and split into two streams.
One stream is returned to
the anodic chamber, while
the second stream is added
to the cathodic chamber.
The stream flow volumes
are adjusted so that the
cat-olyte liquid level is
2 to 6 inches above the
anolyteliquid level. This
will insure a continuous
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flow of electrolyte from the cathodic cham-
ber through the permeable membrane to the
anodic chamber viathe hydrostatic pressure
differential. This flow prevents the diffusion
of pertechnetate ions from the anolyte through
the membrane into the catolyte. Purified nickel
is deposited from the %Tc-free catolyte onto
thin foil “seed” nickel cathodes. The cell
operates on a semi-continuous basis, needing
to beinterrupted only when the cathodes and
anodes must be replaced. The electrolyte can
be used for extended periods of time, and will
only have to be treated or replaced to remove
accumulated contaminants, which are present
in trace amountsin the feedstock nickel.

During the project’sfirst phase, experiments
were performed to determine optimum condi-
tions for effective removal of radioactive
contaminants. Mgjor accomplishmentsin
Phase I were the successful lab-scale and
pilot- scale demonstrations of electrorefining
technology to remove Tc from diffusion plant
nickel. Phase 111 included a full-scale demon-
stration (1,500 gal) of electrorefining technol-
ogy utilizing barrier nickel. Throughout the
testing and demonstration phase, the anode
contamination ranged from 250 Bg/gm to
627 Bg/gm. At steady-state conditions,
cathode decontamination results down
to around 1Bg/gm were achieved.

DOE has awarded a contract to BFNL, Inc.,
to decontaminate three huge buildings at the
East Tennessee Technology Park (ETTP)
(former K-25 Site) and help prepare the Oak
Ridgeinstalation for private use. Cleanup of
these three buildings will include the disposi-
tion of over 126,000 tons of metals. Manufac-
turing Sciences Corporation (MSC) isa
teaming partner with BNFL to decontaminate
nickel and other metals. The electrorefining
technology developed under this contract will
be deployed to decontaminate 6,000 tons of
nickel alone along with other metals.

For more information:
TMS#234

Alan Liby, MSC
423-481-0455

Jagdish Malhotra, DOE-NETL
3042854053
jagdish.mal hotra@netl.doe.gov
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Asbestos Pipe Insulation Removal
System (BOA)

Objective and Scope: Most of the steam
and process piping in DOE facilitiesis clad
and insulated with asbestos containing material
(ACM), which must be removed before any
decontamination and dismantling activities
can occur. Manual removal is expensive and
time consuming because of the carcinogenicity
of ashestos fibers, radiological contamination,
and abatement regulations of the EPA and the
Occupationa Safety and Health Administra-
tion. Carnegie Mellon University (CMU) is
developing and demonstrating a mechanical
asbestos removal system that can be remotely
operated without a containment area. This
technology, known asBOA, is a pipe-crawling,
asbestos-removal robot supported by amobile,
boom-vehicle robot that places the pipe-
crawling robot and then seals and bags
removed asbestos.

Development of the BOA technology
will occur in two phases over atwo-year
period. Phase | will develop a prototype
BOA pipe-crawler robot. Phase |1 will
integrate the BOA pipe-crawler robot
with the boom-vehicle robot.

Status and Accomplishments: Devel-
opment of the prototype BOA pipe-crawler
robot is complete. Laboratory demonstrations
were completed at CMU and afield demon-
stration was completed at Oak Ridge in the
back of K-1210 on the old K-25 site (now
ETTP) in Oak Ridge, TN. Air quality was
independently monitored and found to be far
below (by factors of 6 and 2, respectively) the
EPA established limits of 0.1 fibers/cms over
an 8-h time-weighted average period and
clearance samples below the maximum of
0.01 fibers/em3 for a 1500-L air sample. The
two-operator scenario was demonstrated and
shown to be workable, with all on-pipe and
off-board logistics equipment essentially
operating autonomously. During the field
demonstration it became clear that it would
be advantageous to harden certain features of
the on-pipe system to allow it to work on the
more prevalent 3-inch pipe a K-25 and Y-12.

The Asbestos Pipe Insulation Removal
Raobot System dubbed BOA placed second
in anational design competition hosted by
the renowned Design News trade journal/
magazine. BOA was selected from alarge
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number of national entries, and it was judged
one of the most innovative new designs and
productsin the United States in 1997/1998.
Based on the performance of arobot abating
at arate of 30 linear feet per hour, compared
with about 3 to 6 feet in DOE/industry, with
associated per-foot abatement cost ranging
between $25 and $150 for DOE/Industry,

it was determined that substantial savings
could be realized with the use of such a
robot system. Overall abatement costs could
decrease between 25 and 50 percent depend-
ing on whether the system replaces a current
glovebag or full containment method. The
BOA system will assist DOE in reducing the
cost of asbestos abatement as part of decon-
tamination and dismantlement activities
across the weapons complex.

The complete system was tested on long
runs and hanger-passes for 3-inch diameter
piping. The complete on-pipe abatement head
and off-board logistics system was hardened
through lengthy and exhaustive abatement
runs, al of which were performed on lagged
insulation and including many hangers. The
abatement productivity and reliability was
maintained and the viability of using the
system on 3- and 4-inch diameter piping
was certified. The system is now ready for
field-testing.

Current Reporting Period Activities:
The BOA robot was delivered to the Pentagon
Wedge 1 Renovation Project in late June. The
system was set up and English and Spanish-
speaking operatorstrained initsuse over a
2-day period on amockup test pipe. A full
270 feet of 4-inch pipe hung at 12 feet, with
1.5inch insulation, was enclosed in avacuum
enclosure to alow the testing, while perform-
ing air monitoring at the sametime. A crew
of three operators was used for the training
and the initial testing. On July 7, the Pentagon
arranged a media event.
Severd television networks,
including ABC, CBS, CNN,
and the Discovery Channel
were present. The system
performed very well during
these tests.

The pilot test was started
on July 9, 1999. The robot
abated atotal of 6 feet,
while running into continual
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problems with avery thick canvas-layer
covering the insulation—the cutters continu-
ally wrapped and clogged themselves with
the canvas cloth, thereby, never being able
to fully cut the insulation without continual
manual clearing of the coverhead. The robot
had to be shut down and cleaned out. Instead
of changing cutting types, the team decided
to strip the canvas insulation, i.e., encapsu-
late the underlying cheesecloth and aircell
for renewed abatement attempts the follow-
ing week.

Testing could not be resumed because
the BOA system was totally immobilized.
A mesting of all the Team memberswas held
on July 19, 1999, to discuss the status and
future action. It was decided to bring the
system back to Pittsburgh, repair the system,
and operate at Pittsburgh and repair it. CMU
will prepare a plan with schedule and cost
and submit to the National Energy Technol-
ogy Laboratory.

For more information:
TMS#148

Hagen Schempf,

Carnegie Méellon University
412-268-6884

hagen+ @cmu.edu

Mijendra Kothari, DOE-NETL
304-285-4579
vkotha@netl.doe.gov

Robotics Crosscutting Program

Objective and Scope: The Robotics
Crosscutting Program (RBX) supports the
D&D FocusArea (DDFA) through technol -
ogy development, close interaction with
D&D Industry and University Programs
funded through the National Energy Technol-
ogy Laboratory (NETL), and introduction of
new robotics technology into the DDFA's
Large-Scale Demonstration and Deployment
Projects (LSDDP). Overall emphasis of
the program continues to be design and
integration of remote systems and capabili-
ties used for facility deactivation and ongo-
ing surveillance and maintenance activities
with extended application to final facility
D& D tasks. Deployment of remote D& D
systems will reduce worker exposure to
hazardous environments and provide
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productivity increases leading to sub-
stantial cost savings.

Status and Accomplishments:

FY 1999 activities for the RBX in support
of the DDFA were focused on providing
technical expertise to complete system
enhancements and deployment of remote
characterization systems in the Hanford
221-U facility ventilation tunnel as part

of the Hanford Canyon Disposition Initia-
tive (CDI). RBX personnel also provided
technical support for system enhancements
to the Remote Underwater Characterization
System (RUCS). The RUCS was originally
demonstrated at the Idaho National Engi-
neering and Environmental Laboratory
(INEEL) in FY 1998 as part of the DDFA’s
LSDDP for Fuel Storage Canals and Asso-
ciated Facilities D&D. As aresult of this
successful demonstration, INEEL personnel
subsequently deployed RUCS in FY 1998.
RUCS was deployed again in FY 1999

at the Test Reactor Area Building 660

on May 5, 1999.

RBX has dso started three new initiativesin
support of the DDFA in FY 1999. Thefirgt, is
the development of a compact remote operator
console capable of providing remote viewing
and tool control for avariety of commercially
available mobility and manipulation systems.
This system builds on DOE experiencein
remote system operation and human-machine
interface. The compact console will be inte-
grated with low cost remote dismantlement
and demolition systems (e.g., the Dual Arm
Work Platform, Schilling manipulators, and the
BROKK remote demoalition system) for usein
areas where radiation, chemical, or industrial
hazards prohibit or restrict manual operation.

The second new RBX initiative is the
development of telerobotic control of
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remote systems. Telerobotic control pro-
vides computer control of system operations,
reducing the workload of the operator and
increasing system effectiveness through more
efficient execution of many tasks. The pri-
mary candidate for heavy manipulation in
D& D isthe Schilling Titan class hydraulic
manipulator. DOE expertise in hydraulic
control and robotic control systems provides
an opportunity to enhance the control for the
Schilling manipulatorsto alow telerobotic
operation of these systems.

Thefinal RBX initiative started in
FY 1999 is the development of telerobotic
systems for D& D of below-grade structures
and equipment. There are many below-grade
equipment enclosures (pits) with overhead
access. Examples of such equipment pits are
the filter pits at Idaho and the much more
numerous riser pits associated with the
underground storage tanks at Hanford. The
process cells within the canyon facilities are
further examples of this type of environment.
Most of these facilities have radiation or
contamination levels that require remote
operation for any characterization or D&D
functions. These facilities represent target
application sites for the telerobotic manipul a-
tion system based on the Schilling manipula-
tor, the RBX compact console, and the
telerobotic control capability. This activity
is aso coordinated with the RBX Tank Waste
Retrieval product line to address the riser pit
decontamination task for the Hanford under-
ground storage tanks.

Current Reporting Period Activities:
Following successful field testing of the
Andros robot, lifting platform, and ancillary
equipment during the week of August 16,
1999, the Robotics Crosscutting Program
Pacific Northwest National Laboratory
(PNNL) team successfully deployed the
system in the U-Plant ventilation tunnel on
Wednesday, September 8, 1999. The robot,
equipped with two camera and lighting
systems, a gross gamma detector, smear
sample pads, and two gamma spectroscopy
sensors was lowered by crane into the tunnel
via 3-foot by 3-foot access chimney. Two
additional camera and lighting systems were
deployed into the tunnel on the robot’s lifting
platform. The robot spent more than five
hours in the tunnel, and traveled the length

of the 750-foot tunnel, collected detailed
video of the structure (walls, floor, and
ceiling), and collected two smear samples
from the floor. The paint or fixative on the
walls and floor of the tunnel was peeling
extensively, and the floor of the tunnel was
covered in 1- to 2-inches of dust and debris.
There were no obstructionsin the tunnel and
no visible structural problems. The highest
radiation level found was 260 mRem/hr.
The Andros robot and all associated equip-
ment was safely removed from the ventila-
tion tunnel. The robot was not severely
contaminated and thus will be available
for future missions.

On Thursday, September 9, 1999, staff
from PNNL, Bechtel Hanford Incorporated
(BHI), and DOE Richland participated in a
press conference with three areatelevision
stations (local ABC, CBS, and NBC ffiliates)
and the Tri-City Herald newspaper reporters.
Coverage on al television stations was
broadcasted on Thursday evening aswell as
the following morning. The story made the
front page of the Tri-City Herald newspaper.

Key components for the compact console
have been received at the INEEL and RBX
support personnel are assembling and testing
the system for a planned November 1999
deployment of the integrated BROKK and
compact console system. The current planis
to deploy the BROKK system to a section of
the reactor vessel at TRA-660. A second
deployment at the INEEL’s Test Area North
Facility is also being pursued.

Severa additional opportunities to deploy
the compact console in FY 2000 have been
identified at Oak Ridge. One possibility is
to incorporate the compact console with
the Dual Arm and Rosie systems for piping
dismantlement at the K25 site’'s K-1420
Building. Technology transfer opportunities
of the compact console design will beinvesti-
gated in FY 2000.

For more information:
TMS#921

Dennis C. Haley, ORNL
423-576-4388
haleydc@ornl.gov

Linton Yarbrough, DOE/AL
505-845-6569
lyarbrough@doeal .gov
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WORKER
SAFETY AND
OTHER ProJECTS

July—September 1999 Activity

Advanced Worker
Protection System

Objective and Scope: Oceaneering
Space Systems (OSS) will develop and
demonstrate the Advanced Worker Protec-
tion System (AWPS), a self-contained,
extended-service-time breathing and cooling
system. The AWPS uses aliquid air back-
pack to provide air to workers for both
breathing and cooling. Breathing air is
provided to a pressure-demand respirator
worn by the worker. Air is also used to cool
water that is circulated in aliquid cooling
garment worn against the worker's skin.
The worker can wear either a two-piece
splash protection suit (Level B protection)
or atotally encapsulating suit (Level A
protection).

Status and Accomplishments: A full-
scale prototype AWPS, for both Level A
(vapor protection) and Level B (liquid-
splash protection) has been devel oped.
The Institute of Environmental Research
at Kansas State University completed

human-performance tests on an AWPS suit.

Firefighters from Manhattan, Kansas were
the test subjects. The firefighters walked
on atreadmill at 3-mph wearing three
different types of appard: shorts and T-shirt,
the AWPS, and standard clothing and self-
contained breathing apparatus (SCBA)
worn by firefighters. Firefighters were able
to walk on the treadmill for 90 min when
wearing the AWPS, but only 20 to 30 min
when wearing the standard firefighting suit.
OSS demonstrated the AWPS liquid-air
cooling system at the International Union
of Operating Engineers (IUOE) Innovative
Technology and Emergency Response
Demonstration at the |UOE Joint Apprentice
Training Center in LasVegas, NV. Ina
dramatic demonstration, a subject dressed
in an AWPS and another in a conventional
protective garment and breathing apparatus
were given some simple physical tasksto
perform. The subject in the conventional
gear became intolerably hot within about
30 minutes. The subject in the AWPS re-
mained in the gear and breathing apparatus
for aimost 2 hours and 30 minutes, and
emerged without any reported discomfort
from the gear or the work.
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A heavy equibment operator tests the AWPS.

Current Reporting Period Activities:
0SS isfocusing on documenting the current
design and its history in the final report.

For more information:
TMS#75

Jud Hedgecock, OSS
281-228-5409
jhedgeco@oss.oceaneering.com

Harold Shoemaker, DOE-NETL
304-285-4715
harold.shoemaker @netl.doe.gov

Coherent Laser Vision System

Objective and Scope: The objectiveis
to develop and demonstrate a sensor that can
provide timely, accurate, and reliable three-
dimensional position and orientation datain
a dynamic environment. Without reliable,
accurate, and timely position and orientation
data robotic operations face severe restriction
to avoid collisions in conducting contact
operations. The Coherent Laser Vision
System (CLVS) is alightweight, compact,
robust sensor that provides scanned images
of 256 X 256 pixels at arate of one frame
per second.

The project is planned in two phases. Phase |
includes the development of a prototype system

[NSTL



with atwo-dimensiond scanner, aframe density
of 128 X 128 pixedls a one frame per second,
and a 1.5-m depth of range. In Phasell, the
receiver will be upgraded, the frame density
increased to 256 X 256 pixels, and the operating
range increased to beyond 5 m.

Status and Accomplishments:
Coleman Research Corporation (CRC) has
completed the development of the prototype
CLV S with a no-moving-parts scanner and
a baseline frame size of 128 X 128 pixels.
The CLV S consists of an optical receiver,
scanner, digital receiver, and video monitor.
The CLVS s afiber-optic-coupled FMCW
coherent laser radar. The radar uses the
relatively large tuning range of injector

laser diodes to achieve greater precision
than available with other techniques. An
eye-safe laser source is used. An acousto-
optic (AO) scanner is used to steer the laser
beam and enable addressability of all pixels.
A smart digital receiver, that retains knowl-
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Advancing from the first-generation prototype, Coleman
Research is developing a smaller but higher-resolution sensor.

edge of which pixels have recently changed,
permits an efficient processing scheme by
avoiding broad-range searches and concen-
trating the effort on the dynamic portions
of the scene. The fiber optic architecture of
the system offers an extremely robust, com-
pact design. Phase 11, the final portion of the
development effort, will focus on improving
system performance: image quality, image
size, and depth of range.

Current Reporting Period Activities:
Coleman Research Corp. is preparing the
final report documenting results of Phase 1.
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For more information:
TMS#94

Philip Gallman, Coleman Research Corp.
703-719-9200
phil_gallman@mail.crc.com

David Schwartz, DOE-NETL
412-892-6298
schwartz@netl.doe.gov

Protective Clothing Based on
Permselective Membrane and
Carbon Adsorption

Objective and Scope: Membrane Tech-
nology and Research, Inc. is devel oping and
demonstrating improved protective clothing
that provides protection equivalent to current
garments, but is lighter weight to improve
comfort and is breathable to allow water
vapor to escape, therefore reducing heat stress.
Improved protective clothing will be made of
an innovative fabric that combines an ultrathin,
permsel ective outer membrane with a sorptive
inner layer. The outer membrane is extremely
permesable to water vapor escaping from the
wearer, but highly impermeable to hazardous
compounds. The sorptiveinner layer captures
any hazardous compounds that may breach
the outer membrane. Fabric properties will
be optimized and prototype suits will be tested
during Phase . In Phase I, aminimum of 300
suits will be fabricated and used in avariety of

extensive, comparative trialsin the laboratory
and at hazardous and nonhazardous
DOE field sites.

Status and Accomplishments:
Development of fabric materials and
laboratory tests on the fabric have been
completed. In laboratory tests, water
vapor transmission rates of 600B900
g/mZ/day have been measured through
thefabric. Thiswater vapor transmission
rate isfar superior to butyl rubber suits
with awater vapor transmission rate
of 0B10 g/m?/day. Chemical vapor
transmission rates have been equal
to or lower than the fabrics of commer-
cial suits.
Two rolls of the fabric were lami-
nated by Uretek. Oneroll of fabric
(90 mby 30in.), MTR1, usesrip-stop
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An innovative fabric combines an
ultrathin, permselective outer
membrane with a sorptive inner layer.
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nylon as both inner and outer layers, and the
second roll (40 mby 30in.), MTR2, uses the
rip-stop nylon on the outside and aflexible,
lightweight, nonwoven fabric on the inside.
The prototype suits manufactured by Kappler
Systems received the following tests by
outside laboratories: chemical permeation,
physical properties, sweating mannequin,
and heat stress modeling. In general, the
results are not as good as expected: although
the fabrics do combine water permeability
(and reduced heat stress) with chemical
protection, neither the chemical permeation
resistance nor the reduction in heat stress
was as high as hoped. The economic analysis
was updated based on this new data. The
analysis shows that MTR1 provides the
greatest benefits in productivity; however,
the benefit does not appear to justify the
higher cost of the suit made of this fabric.
MTR2 fabric has less productivity benefit
and a higher selling price, and so isless
attractive than MTR1.

Current Reporting Period Activi-
ties: The permselective garment testing
by the International Union of Operating
Engineers (IUOE) was concluded at the end
of July. The garments tested, for personnel
comfort and well-being of the worker while
performing work, were those assembled by
MTR's potential commercialization partner
from the permsel ective fabrics supplied by
Membrane Technology and Research (MTR),
Inc., Tyvek, and non-breathable garments like
Saranex. The garments were all full bodysuits
with hoods (for comparison purposes), and
contained a more spacious cut in the chest
and waist/crotch area than other manufac-
tured garments, and this was very noticeable
and appreciated by the test personnel. This
also helped the garments to be more durable.
Examples of tasks performed include crawl-
ing through confined spaces, performing
metal grinding, and loading and hauling
material in awheelbarrow. The MTR
garments, in general, were as comfortable,
with respect to heat-stress, as the Tyvek
garments, and extremely so, over the non-
breathable garments. The test personnel
all had very good comments concerning
the MTR garments. Further results will
be presented as soon as they are available.
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For more information:
TMS#95

Hans Wjmans, MTR, Inc.
650-328-2228, ext. 188
wijmans@mtrinc.com

Harold Shoemaker, DOE-NETL
304-285-4715
harold.shoemaker @netl.doe.gov

The Robot Task Space Analyzer will characterize the
geometry of tasks for robots.

Robot Task Space
Analyzer (RTSA)

Objective and Scope: The objective of
this project isto develop, integrate, and test a
sensor and software system called the Robot
Task Space Analyzer (RTSA), atool that
gives robot work system operators the ability
to characterize the geometry of tasksto be
performed. This geometrical datais necessary
to allow selected robot tasks to be automated.
The work will be accomplished by develop-
ing a combination of software, sensors and
computing hardware that enhance the perfor-
mance of robotic equipment used in typical
environmental remediation and waste man-
agement projects.

RTSA is an enabling technology necessary
for the deployment of telerobotic automation
in D&D. It is conservatively estimated that
effective telerobotics systems can increase the
productivity of D& D remote operations by 10
to 30 percent. If only 10percent of the pro-
jected D& D projects involve remote opera-
tions, telerobotic savings enabled through the
RTSA could be in the range from tens of
millions to hundreds of millionsin dollars.



RTSA will be a collection of software
processes running on a computer in the
operator's console and linked to physical
devices on the remote worksystem. It will
be organized into modules that provide a
full spectrum of options to the operator for
the fast and efficient creation of task space
3-D models.

The RTSA combines laser and stereo
imaging, human-interactive modeling, and
semiautomatic object recognition to build
a 3-D model of the work zone in which a
robot system is operating. In future tele-
robotic worksystems, RTSA results will be
accessed by automatic collision checking
and motion planning routines to automate
subtask execution.

Status and Accomplishments: The Phase |
draft Topical Report has been received. The
preliminary results of thiswork show that the
benefit of the Human Interactive Stereo and
Semi-Autonomous scene analyses can be
practically combined. The goals of the first
phase are accomplished. A comprehensive
design that has emphasized human interaction
and human factors engineering principles has
been completed. RTSA is a human interactive
system that allows a remote operator to direct
the construction of 3-D geometrical descrip-
tion of the task objects (e.g., pipes, valves,
tanks, etc.).

Current Reporting Period Activities:
A laboratory test demonstration was per-
formed on September 16, 1999. The test
involved a number of representatives from
the Sandia National Laboratory, Oak Ridge
National Laboratory, Idaho National Engi-
neering and Environmental Laboratory, the
University of Michigan, Savannah River
Technology Center, Albuquerque Opera-
tions Office, U.S. Department of Energy/
Headquarters-EM, and the National Energy
Technology Laboratory. The key objectivein
the development of the RTSA was to use the
earlier work in task space scene analysisas a
foundation for the development of an in-situ
geometrical modeling system. This systemis
apractical tool that typical remote equipment
operators could use comfortably. The test
results shows that the current RTSA design
achieves this important goal. Initia time
resultsindicated that RTSA has the ability
to construct models of atask space scene

analysislayer on the order of minutes. The
subtask time fits within the subtask execution
operation cycle. Future work will involve the
implementation and detailed evaluation of a
complete RTSA system. All of the program
will be executed on PC workstations with NT
operating systems. Tests will be performed on
several task mock-ups with multiple subjects
and trials at the Remote Technology Assess-
ment Facility at the Oak Ridge national
Laboratory. In addition, the RTSA system
will be integrated with the Dual Arm Work
Platform to achieve a comprehensive and
working telerobotic system.

For more information:
TMS#2171

Wlliam R. Hamel
University of Tennessee
423-974-5275

whamel @utk.edu

Vijendra P. Kothari, DOE-NETL
304-285-4579
vijendra.kothari @netl.doe.gov

Integrated D&D
Decision Analysis Tool

Objective and Scope: The objectives
of thiswork are to devel op a computer-based
Survey Module, update the existing computer-
based Decontamination and Decommissioning
Technology Database Module, integrate the
Survey Module and the D& D Technology
Module, and distribute the integrated software.
FedTech, Arrey Industries, NES, and Research
Triangle Institute have teamed to accomplish
this effort. The existing D& D Technology
Database M odule being updated under this
task was developed under a previous contract
with Arrey Industries, NES, NEX| and Re-
search Triangle Ingtitute. The Survey Module
will be able to cost effectively assist in prepa-
ration and execution of plansfor initial facility
surveys, operational surveysduring D& D
work, and final facility release surveys. The
Survey Module will estimate the budget,
schedule, 1abor, radiation dose, waste genera-
tion, and equipment requirements to perform
these surveys aong with defining the number
and location of survey points and recom-
mended survey instruments. The Survey
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Module will integrate the collection, storage, and
reporting of survey data. The effort was estimated
to be complete by December 31, 1998.

Current Reporting Period Activities:
No activity.

For more information:
TMS#173

Jim Carey,Energetics
304-594-1450

Seve Bossart, DOE-NETL
304-285-4643
steven.bossart@netl.doe.gov

Modular Manipulator
for Robotic Applications

Objective and Scope: This project
focuses on the needs of Automated Pluto-
nium Processing (APP) tasks that involve
the manipulation of plutonium containers
and the transfer of their contents. Specific
challenges of APP gloveboxes include
restrictive entry ports, confined workspace,
[imited maintenance access and destructive
plutonium particulates, which make this task
virtually impossible to automate with
existing technol ogy.

In order for automation systems to be
successful within DOE facilities, they must
provide maximum functionality, flexibility,
ease of use, and reliability, while facilitating
the rapid deployment of each custom system.
Thiswork concentrates on in-depth design
and deployment of self-contained actuator
modules, which shall be used to construct
arobotic manipulator tailored for APP tasks.
A human-scale manipulator will be built
from two sizes of DISC Actuator and will
replace existing human labor within pluto-
nium gloveboxes. The modular nature of
ARM Automation's technology readily
enabl es installation and maintenance of
automation within "hot" boxes.

Status and Accomplishments: A
survey of the state-of-the-art modular ma-
nipulators design is completed. This survey
addresses modular manipulators devel oped
inside government laboratories, universities,
and private industry for such applications as
space exploration or control research and
commercially viable industrial applications.
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Based on this study, it is possible to define
the requirements of one manipulator system
that can be used to conduct automated transfer
operations within plutonium gloveboxes and
some D& D applications.

Current Reporting Period Activities:
The actuator modules, controllers and
supporting equipment have been designed,
built and are currently undergoing perfor-
mance testing and debugging at the module
level. Work is now underway to construct a
glove box mock-up that will allow prelimi-
nary testing of this in-house demonstration
manipulator.

For more information:
TMS #2199

Joseph Geisninger, ARM Automation
512-894-3534
joewg@ar mautomation.com

Vijendra Kothari, DOE-NETL
304-285-4579
vijendra.kothari @netl.doe.gov

[NSTL



ithin the Environmental Manage-
ment (EM) organization, the
Office of Science and Technology

(EM-50), formerly the Office of Technology
Development, has the overall responsibility

to develop and demonstrate technologies and
systems to meet DOE's needs for environmen-
tal restoration and waste management. The
office works closely with the EM Offices of
Waste Management (EM-30), Environmental
Restoration (EM-40), and Nuclear Materials
and Facilities Stabilization (EM-60) in identify-
ing, devel oping, demongtrating,and deploying
innovative, cost-effective technologies and
systems. Activities within EM-50 include
research, devel opment, demongtration, testing,
and evaluation (RDDT& E); technology integra-
tion; technology transfer; and program support.

Program Structure

To focus DOE efforts on the most urgent
needs, EM-50 has established four focus areas
that address DOE’s most pressing problems:

Deactivation and Decommissioning
(D&D)

High-Level Waste Tank Remediation

Mixed Waste Characterization, Treatment,
and Disposal

Subsurface Contaminants Containment
and Remediation

In addition, EM-50 has established three
crosscutting technology areas that conduct
efforts where technology needs and targets
are relevant to more than one focus area.
The crosscutting areas are:

Characterization, Monitoring, and Sensor
Technology (CMST)

Efficient Separations and Processing (ESP)
Raobotics

The Industry Program conducts competi-
tively selected activities that involve the
private sector in developing, demonstrating,
and implementing improved technol ogies that
address the needs of the focus areas and the
crosscutting areas.

The result of this structure of programs
isthat the D& D FocusAreais positioned to
support those research areas defined as highest
priority by EM-50 and DOE customers.

The Role of NETL

The Federal Energy Technology Center,
with physical sitesin both Pittsburgh, Penn-
sylvania and Morgantown, West Virginia, was
redesignated by U.S. Secretary of Energy Bill B
Richardson, as the National Energy Technol-
ogy Laboratory (NETL). Asthe 15th national
laboratory, NETL becomes part of the na- PROGRAM MATIC
tional laboratory research system. Thisisthe
largest research system of itskind in the
world with more than 30,000 engineers and
scientists conducting research and research
and leading-edge experiments. As part of this
system, the new National Energy Technol-
ogy Laboratory will join Argonne National
Laboratory (lllinois); Brookhaven National
Laboratory (New York); Lawrence Berkeley
National Laboratory (California); Fermi
National Accelerator Laboratory (l1inois);
Idaho National Engineering & Environmen-
tal Laboratory (Idaho); Lawrence Livermore
Nationa Laboratory
(Cdlifornia); LosAlamos
National Laboratory
(New Mexico);

National Renewable
Energy Laboratory
(Colorado); Oak Ridge
National Laboratory
(Tennessee); Pacific
Northwest National
Laboratory (Washington);
and Sandia National
Laboratories (New
Mexico and California).

RitaA. Bajura, NETL Director, a career
federal executive with more than 18 years
experience in government-industry energy
partnerships, continues in her leadership
position as head of the single management
team that serves both physical siteswith
a combined working force of more than
530 federd scientists, engineers, and admin-
igtrative staff. NETL isresponsible for nearly
600 research projects; most involving the devel-
opment of advanced fossil fud technologies.

In addition to the new national |aboratory’s
core capabilities, Secretary Richardson
announced that anewly created Center for
Advanced Natural Gas Studies, would be an
integral part of NETL's research endowment.

Senator Robert C. Byrd, (WV) remarked in
the course of the dedication that, “Much of

SrRUCTURE AND
ORGANIZATION

‘It's time we elevate the profile and
prestige of this world-class facility,
which has been helping solve energy
and environmental problems for more
than 50 years,”

Bill Richardson, U.S. Secretary of Energy,
National Energy Technology Laboratory
Dedication Ceremony

43 July—September 1999 Activity



the laboratory’s work is dedicated to the
worthy goal of developing innovative, clean
and efficient technologies that will alow our
nation to meet its growing energy needs. As
the nation’s newest national laboratory, it will
continue to help light a pathway for anew era
of energy use that will ensure a comfortable
standard of living for our children and our
children’s children.”

NETL also manages a significant portion
of the technology devel opment needed to
clean up sitesin the government’s nuclear
weapons complex. In February 1995, the then
Morgantown Energy Technology Center was
selected by EM-50 to be the implementing
organization for the D&D FocusArea. As
such, it brought the experience gained from
being the implementing organization for the
Industry Program, which competitively selects
industrial R& D performers through Research
Opportunity Announcements (ROAS) and
Program Research and Development An-
nouncements (PRDAS). As the lead organiza-
tion for D&D implementation, NETL is
responsible for the planning, monitoring,
and evaluating RDDT& E projects to meet
the requirements of EM-50 and its customers
in EM-30, EM-40, and EM-60.

Stakeholder Feedback

The stakeholdersin the D& D FocusArea
include DOE headquarters; DOE operations
offices; DOE sites and their operating con-
tractors; D& D technology developers and
usersin the private sector; federal, state, and
local regulators; and the communities around
affected DOE facilities. These stakeholders
have been providing input to focus area
planning and implementation; program
contacts are provided on the first page
of this report.
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T he D& D Focus Areawas established
to develop and demonstrate improved
technologies and systems that could
solve customer-identified needs to character-
ize, deactivate, survey and maintain, decon-
taminate, dismantle, and dispose of or
recycle DOE surplus facilities and their
contents. The mission also includes facilitat-
ing the acceptance, approval, transfer,
commercialization, deployment, and imple-
mentation of these technologies and systems.

These technologies are needed to address
the pressing needs of deactivating more than
7000 contaminated buildings and decommis-
sioning more than 700 buildings. In addition,
material disposition is required for over
600,000 tons of metal and 23 million cubic
meters of concrete in contaminated buildings
and for 400,000 tons of metal currently in
scrap piles. The major drivers for this focus
area are the high safety and health risks
associated with working in aged and con-
taminated facilities and the high costs
associated with facility deactivation, sur-
veillance, and maintenance using currently
available baseline technologies.

D&D Focus Area Strategy

Subsequent to the selection of NETL
asthe lead organization for the D& D Focus
Area, aprogram review of all FY 95 projects
was held in May 1995. Based on this and
other recent program reviews, as well as
the general requirement for fiscal constraint
throughout, the following strategies were
devel oped:

Programmatic Strategy

Focus D& D technology development

program on large-scale demonstrations
emphasizing full-scale demonstrations
using a suite of improved technologies.

Demonstrate technologies only through
large-scale demonstrations.

Focus on technologies that are identified
as high priority by customers, that have
wide applicability, and that have a commit-
ment to be considered for use by customers.

Emphasize demonstration and deployment
of private-sector technologies.

(NZTL

Technical Strategy

In the near term, emphasize technol ogies
to effectively support:

deactivation of facilities,
decontamination of surfaces,

reuse of bulk contaminated materials,and
application of remotely operated

dismantlement systems

In the middle term, emphasize technol ogies
to effectively support:

applications of remote surveillance systems,

characterization of volumetrically
contaminated materials,

decontamination of bulk materias, and

adoption of release standards for
bulk contaminated materials.

Large-Scale Demonstrations

A cornerstone of the D&D FocusAreais
its series of large-scale demonstration and
deployment projects. The LSDDPs demon-
strate innovative and improved D& D tech-
nologies at full scale, side by side with
existing commercial technologies. The intent
isto compare benefits from using a suite of
improved and innovative D& D technologies
against those associated with baseline D& D
technologies. This approach provides an
opportunity to test improved and innovative
D& D technologies at a scale that will provide
meaningful cost and performance information
to the potential end-users of the technology.
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The following conferences and work-

shops may be of interest to those with a
stake in D&D cleanup activities.
. February 2000

Waste M anagement 2000

UpcomING Tucson, Arizona
EV ENTS February 27-March 2, 2000

Www.wmsym.org/wm2000/

March 2000

Deactivation and
Decommissioning
FocusArea Mid-Year Review

March 28-30, 2000
Morgantown, West Virginia
(304) 285-4715

June 2000

I DS 2000—I nternational
Decommissioning Symposium
U.S. Department of Energy
Knoxville, Tennessee

June 12-16, 2000

www.ids2000.org

September 2000

Spectrum 2000
Chattanooga, Tennessee
September 24-28, 2000
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